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CALIFORNIA RAISIN CULTURE. 

The city of Fresno, California, with a normal popu- 
lation of 20,000, contains in the season 45,000, all work- 
ing from daylight to dark 
packing and 


, engaged in cutting, drying, 
shipping the crop of raisins. The soil 
comtived with certain essential climatic peculiarities 


makes the region particularly adapted to the growth 


Packing High-Grade Raisins. 


as Second Class Matter. 
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of the native grape. For eight months of the vear rain 
never falls. The warmth of the soil absorbed in this long 
period of sunshine imparts to the fruit that excess of 
saccharine quality which it requires, while the curing 
and drying of the grapes in the fields is permitted by 
the prolonged heat. Added to these advantages is an 


inexhaustible supply of water for irrigating, drawn 
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cory. 
from the high Sierras, under the perfect control of the 
vineyardist and rendering him independent of drought 
or abbreviated rainfall at all times, 

The raisin industry, up to within twenty-five vears, 
was a nonopoly of Southern Eurone and the chief de- 
pendence of a great population. That in so brief a 

(Continued on page 8.) 


Raisin Vineyard in March, 
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Packing Seeded Raisins, 
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RETROSPECT OF THE YEAR 1900 
If it be tried je test of the nuwber and intrinsic 
value of the seientific discoveries and mechanical 
been recorded during the past 


has just drawn to a 


achievements that have 


twelve wonths, the year which 


written one of the least con- 


last and wost brilliant decade of a not 


close must be down as 
spicuous In: the 
able century. Not since we commenced to give our 
annual review has there oceurred a year so barren of 
‘art, science, 


:” for even in re- 


sensational developments either in me 


chanics, chemistry or manufactures 
gard to the last named, it must be admitted that our 


pheno'nenal prosperity is merely the steady setting of 


a flood tide, whieh was running in fall volume when 
last we heard the bells ring out the old, ring in the 
new, 

THE TWELFTH CENSUS 


Among the many evidences of our growth and pros- 
perity furnished by the reeord of the year, none is 
wore significant than the figures of the twelfth census, 
that the has grown from 


63.069,756 sonis in 1890 1900, 


whieh show population 


to 76,295,220 in again of 
18,225,465 or 21 per cent in a single decade. 
OUR EXPORTS, 


The invasion of { sign markets by American ex 
ports, which was sucm a marked feature in the com- 
mercial record of the vear 1899, has-been earried on 
with inereasing vigor during the past twelve months. 
Gratify ing as was the total volame of our export trade 
for that vear, it has increased no less than 28 per cent 
during the past twelve months, the value of the total ex- 
ports of mwanuafactured articles for 1900 being $433,851.756. 
A comparison of the beginning with the eud of the cen- 
home 


whereas imports for 


United States for the year 1800 were 


tury shows that econsutnp- 
into the 
131.891, at the close of the century they have grown 


215 per cent, while the 


tion 
to $685, 441,892, an increase of 
total exports have risen from $31,840 903 to $1)293,931, 
Ab 
the details of our exports of nanufactures shows that it 


one 


an inerease of 3,681 per cent. examination of 
isin manufacturing and exporting metals that we are 
chiefly distinguished. The history of nations proves 
that groups of people frequently excel greatly in certain 
specified industries, and the growth of our exportation, 
as well as of our domestic production of manufactures, 
seems to point to the fabrication of metals as being 
our most successful line of work, especially at the pre 
sent time. in 1889, manufactures of metals formed 
less than 20 per cent of our total exports of manufac 
A wost 


our 


tures, whereas in 1900 it is nearly 50 per cent 


interesting fact developed by an examination of 
export figures is that the European countries in which 
manufactares have long been established, furnish as 
satisfactory a market for ourmannfactured goods as do 
the has not yet been 


largely developed. 


countries where manufacture 
EXPOSITIONS 

France bas left its wark on the closing year of the 
eentury by an Exposition which was conceived on the 
lines and carried out with characteristic 
splendor. The official statistics show that the Exposi- 
tion was a success, fifty million persons having passed 
through ita gates as against a total of slightly éver 
twenty-five million in the Exposition of 1889. The largest 
attendance on any one day was 600 000, and the’ total 
cost is estimated to have been somewhere between 
$40,000 000 and $60,000,000. Out of a total of 75,531 ex- 
hibiters, 42,790 reeeived awards. The United States 
obtained 1,981 awards, of which 220 were grand prizes, 
456 gold medals and 583 silver medals. Of the foreign 
exhibiters from the leading nations, the United States 
were by far the most numerous, the total number being 
6,074 as against 8,188 for Italy, 3,118 for Russia, .2,636 
for Germany, and 1,688 exhibitors representing Great 
Britain. 

In this country work has been proseeuted with com- 
mendable dispatch upon the Pan-Awerican Exposi- 
tion at Buffalo, the advanced state of thé construction 
at thé opening of the new year giving substantial 
promise thet this original and highly artistic conce)- 
tion of the architeet and landscape gardener will be 
tally compieted by the time set for the formal opeuiug. 


broadest 
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CIVIL ENGINERRING. 


Undoubtedly the most important work in contempla- 
tion under the head of civil engineering is the proposed 
canal to connect the Atlantic and Pacific 
During the year what is kuown as the Presi- 
dent’s Commission has completed its labors and pre 


isthmian 


Ceceans, 


report in which it is unanimously recom- 
that 
scope of the whole scheme being enlarged to include 
a depth of 35 feet throughout, with duplicate locks, 740 
by 84 feet, by 35 feet in depth. ‘The total cost has 


sented a 


mended the Niearagua route be adopted, the 


feet, 
been raised from the original estimate by Menocal of 
somewhat over $60,000,000 to a total of $200,540,000. 
The year Fas seen the opening of the Chicago Drain- 
age Canal, 34 miles in length, by which the drainage 
of the city has been diverted from Lake Michigan to the 
Mississippi River, and the Chicago River bas been trans- 
formed from a great open sewer to a stream of fresh run- 
ning water. Another problem of far-reaching import- 
ance is the question of deepening and enlarging the Erie 
Canal. Early in the year Gov. Roosevelt strongly in 
dorsed the recommendation of a special committee on 
that the system be enlarged to ac 
, and that the im- 


eanals of this State, 


commodate boats of 1,000 tons burder 
provements be pushed to completion at a cost of $62,000, - 
000. Special interest attaches just now to this subject, 
because of the recent completion of the Soulanges Caual, 
which has been under construction for seven years and 
has cost $5 2°0 000,an event which marks the completion 
of the last link in the chain of improvements by loeks 
and canals of the St. Lawrence Rivervon the Canadian 
side, the immediate result of which is that vessels 255 
feetbin length and of 12to 14 feet draught and 2,200 tons 
capacity can now pass from the Lakes to Montreal. 
Work 
steadily aud the structure is now well above the original 


upon the Croton dam has been prosecuted 
bed of the river 
of next year this, the greatest dam of its kind under 


Another important 


The prospects are that by the close 


construction, will be completed, 
scheme of the hind is the Wachusett dam for the sup- 
ply of the city of Boston, which, while not so lofty or 
as the Croton dam, will serve to 


The work of strip- 


Wwassive a structure 
impound a larger volume of water. 
ping the surface soil and digging the drainage for the 
dam foundation is now well under way. Work has 
been actively prosecuted during the year upon the 
great Nile dam and barrage, on which some 25,000 men 
are employed. The foundations are now laid, and the su- 
perstructure is* growing rapidly to its designed level. 
render possible the irri 
valley 


These wagnifieent works will 


‘ 


gation of a vast area of the fertile Egyptian 


which hitherto has of necessity lain idle. The great 
Simwplon tunnel through the Alps is progressing as fast 
as wen and plant can be crowded upon the work. 
The total penetration at the present time is about 
20,000 feet, and about 12,000 feet of the tunnel has been 
fully completed. 

The eonstruction of the East 
Bridge has made fair progress during the year. 


River Saspension 
The 
anchorages have been completed, the two main towers 
have been carried to their full height, and the saddles 
placed in position ready for the cables, the preparatory 
work for the stringingof which is now under way. The 
eonstruction of a third suspension bridge over the East 
River has been anthorized and the plans drawn ‘up. 
It will be of 1,500 feet span and will be erected near, and 
approximately parallel, to the Brooklyn Bridge. 

The most notable bridge to be opened was the hand- 
some Alexander Bridge at Paris, while in this country 
another wagnificent bridge has been added to the many 
that span the Mississippi River. This isa steel railroad 
bridge of the typical American pin-connected type which 
forms the crossing of the Davenport, Rock I-land, and 
Northwest Railroad. With its 
total length of 3.157 feet. Another important piece of 
bridge work the reconstruction of the 
Kinzua Viaduct, one of the most lofty structures of its 
kind in the world.. The new viaduct replaces an iron 
bridge erected in 1882. It has a length of 2,100 feet, 
and the base. of the rail is 301 feet 6 inches above the 
normal level of the Kinzua Creek. Mention should also 
be wade of the strengthening of the historical canti- 
iagara Gorge, which 


approaches it bas a 


was famous 


lever railroad bridge across the N 
in the lapse of time had become inadequate to carry the 
intereAsed loads of modern railroad traffic. During the 
summer the Secretary of War accerced the final plans 
for the proposed memorial bridge to be built across 
the Potomae at Washington. This truly magnificeut 
structure, should it ever be built, will take rank as 
one of the finest efforts of the engineer-architect on 
record, and as a “ tribute to patriotism” will worthily 
commemorate the men who have been distinguished 
in the foundation and development of the republic. 


MECHANICAL ENGINEERING. 


In the field of mechanical engineering, the subject 
which gives promise of attracting most attention in 
the immediate future, at least in the field of steam en- 
gineering, is the development of the steam turbine. 
Opinions may vary as to the value of its performance 
when installed in such boats as the **Turbinia” and 
the “ Viper,” with which trial speeds of 324 and 37 
knots an hour were accomplished ; but when it comes 
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te be shown that there are turbines which under test 
have shown as low a consumption of steam as the best 
forms of multiple cylinder reciprocating engines, it 
must be admitted that our present standard type of 
steam engine has a most formidable rival in the field. 
In recent trials, the 500 horse power Parsons turbine, 
constructed by the Westinghouse Machine Com- 
pany, developed at full load a steam economy of 16°4 
pounds per electrical horse power per hour, and of 
per 
one-quarter load. 


22 pounds electrical horse power per hour at 
The turbine has proved its special 
fitness as a direct-connected drive in electrical power 
and light stations, and it is possible that the present 
year will see it applied to passenger ships of 1,000 to 
2.000 tons displacement 

A modification of the excited 
considerable interest was that described in a paper by 
Prof. E. Josse at the Centennial Anniversary of the 
Royal Technical High School at Charlottenburg. 


This consisted in a process for increasing the efficiency 


steam engine which 


of steam engines by utilizing the heat of the exhaust 
steam for evaporating a liquid having a lower boiling 
point than water. In the case of the engine described 
sulphurous acid was used; and the professor stated 
that a typical compound engine of modern construe 
tion which developed 34 indicated horse power under 
a steady load, showed with the sulphurous acid attach- 
ment an increase of 56 per cent in horse power for the 
sare steam consumption, the steam consuipption being 
reduced by the auxiliary attachment from 18°96 pounds 
to 12°13 ponnds per indicated horse power. 
the year the work of installing the 6,000 horse power 
engines and dynamos of the great power house of the 
Metropolitan Street Railway Company has been satis- 
factorily carried forward, while the Broadway cable 
line has been relaid entirely with 107 pound steel, and 
the necessary changes in the superstructure of both 
this and the Lexington Avenue line for the change of 
power from cable to underground trolley have been 
completed. Another mammoth power house, with an 
estimated capacity of 100,000 horse power, is being 
erected at Seventy-sixth Street and East River, for 
supplying current to the Manhattan elevated railways 
of this city. Atrial train has been tested with good 
results, and it is expected by the close of the present 
the whole of this will be electrically 
The development of the gas engine, es 


During 


year system 
equipped. 
pecially in the direction of larger sizes, and the prac- 
ticability of utilizing furnace gases, is concentrating at- 
tention upon the possibilities of the gas engine as a 
direct rival of the steam engine and water power. A 
recent review of the comparative cost of the three sys- 
tens has shown that the best results actually recorded 
for water, steam and gas power give for the first a cost 
of $6.25 per hour per annum ; for the second, $20 per 
hour per annum ; while in Germany, with gas engines 
using furnace gas, the lowest estimated cost is $20, 
and in England, with the use of the producer gas, the 
lowest estimated cost is $25 per hour per annum. The 
water turbine is today the cheapest of our prime 
movers, except when the first cost of the hydranlie 
piant is heavy or the transmission line exceeds a cer 
tain length, when the difference in the relative cost 
of the three powers gradually disappears. 

The water tube boiler in a variety of forms continues 
to demonstrate its superiority for certain 
work, and although it may seem to have been some- 
thing of a failure in the British navy, the result of the 
present searching inquiry which is being made by a 
special board wili doubtless develop the fact that the 
failure has been more one of handling than of design 
or construction. The Scotch boiler still maintains its 
ascendancy in the merchant marine, and, where it is 
associated with heat at forced draught, it shows an 
economy of fuel which cannot be approached by the 
water tube type, as witnessed in the daily record of 
the Hamburg-American liner * Deutschland,” where 
the consumption of fuel per indicated horse power per 
hour for the main engines has fallen to 1°33 pounds. 

ELECTRICITY. 
In the electrical world progress has been madechiefly 


classes of 


along familiar and well established lines. Considerable 
advance has been made in telephony and telegraphy, 
and more particularly that branch of the latter which 
is associated with the name of Marconi and his. fellow 
workers. Marconi’s efforts have been directed more to 
synchronizing his messages and construeting a trans- 
witter, the messages from which can be reeorded only 
by the apparatus which has been tuned to receive 
them, and he appears to have successfully solved the 
problem. ‘The Pollak-Virag rapii electric and photo- 
graphic telepbonic system is reported to have given 
phenomenal results, notably in a test between Berlin 
and Ofen-Pest, when a message of 220 words was traris- 
mitted in nineseconds, the development of the sensi- 
tive paper requiring between 4 and 5 minutes. An- 
other most important development is to be reeorded in 
Dr. Pupin’s system of long distance teiephony, in 
whieh, by the introduction of inductance coils, it is 
possible to make an extraordinary increase in the dis- 
tanee over which telephonic messages way be sent. 
Dr. Pupin established the correctness of his theories 
bv means of 250 wiles of artificial liues arranged with 
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Another notable contribution to 
Dovald Murray, an Australian 


inductance coils. 
telegraphy is that of 


inventor, whose high-speed page-printing telegraph 
bas shown a eapacity, with the Morse telegraphic 


kev, of 50 words, and using the Phillips code, of 65 to 
70 words per minute. The Paris Exposition served to 
introduce to the publie the Poulsen telephone, in which 
magnetic pulsations are caused to act upon a steel wire, 
and the magnetization as thus effected is conversely 
caused to act upon the telephone receiver aud to re- 
produce the original sounds, 

During the vear the work of utilizing the water power 
The 50,000 
horse power plant at Niagara is being exactly dupli- 


of the world has been proceeding apace. 


eated by the construction of a second 50,000 horse 
the opposite side of the canal. 
[here Massena, N. Y., an- 
other of these vast hydraulic electrical enterprises. As 


power wheel-pit on 


is nearing completion at 


much of this plant as will be completed next year will 
have a capacity of 37,500 horse power, and the exten- 
sion which is immediately to be made will bring up 
the equipment to 75,000 horse power. Another great 
plant of the kind is that wkich is Known as the Sault 
Power Canal, where a vast power house 1,400 feet 
long is being constructed, in which 60,000 horse power 
will be developed on 320 turbine wheels. In this con- 
nection should be made of the hydraulic 
system of air compression, which is nothing more or 


tention 


less than a modern development of the ancient Catalan 
furnace water blast. Several plants of the hydraulic- 
pneumatie type are in course of erection, in which air 
pressures will be developed of from 25 to 85 pounds 
per square inch, the depth of the shaft in one case 
being 208 feet and the diameter of the cowpression 
pipe 15 feet. 

During the year some most important electrical trac- 


tion schemes have been either commenced or com- 
pleted. The most notable of these is a $35,000,000 con- 


tract which was let early this year for the construction 
of 20 miles of subway and tunnel in this city. This 
is by far the largest contract of the kind ever under- 
taken, and when the work is completed, which will be 
in about four years’ time, New York will possess the 
The 
vear has seen the opening of electrically-operated un- 
derground railways in London and Paris, both of which 
have thus far proved to be an unqualified success, 
while at the close of the year cowes the announcement 
that the celebrated Underground Rail- 
London, is at last abolishing its steam locomo- 


most perfect rapid-transit system in the world. 


Metropolitan 

way, of 

tives and substituting electric traction. 
TRANSPORTATION, 

So great has been the increase in the application of 
electricity that much that wight have been said under 
the bead of transportation has been auticipated under 
electrical traction. The steam railroad, of course, easily 
maintains, as it will long maintain, its position as the 
The 


is now 190.833 miles, an 


chief method of long distance transportation. 
total length of our railroads 
increase for the year of 3.981 miles. Great as were the 


1sv9, they 


locowotives and cars in have increased in 
1900, until the heaviest locomotive now weighs 125 tons 
and.has anet hauling capacity on the level of 10 wiles 
an hour of 7847 tous. The Paris Exposition brought be- 
fore the public a certain number of * freak ” locomo- 
tives, but on the whole the designs were of great merit 
and showed that the uational types of locomotives are 
Thanks 
trains, the eredit of 
the world is still due to 
this couutry, although the French railroads have the 


gradually approaching a common standard, 
to the Camden and Atiantie City 
running the fastest trains in 


greatest total number of long-distance fast expresses, 
The Camden-Atlantie City trains are run at a speed of 
The fastest long distance train in 
Midi train from Paris to 
Bordeaux, which covers a distance of 48644 miles at a 
Bat 
locomotives 


64°53 miles an bour. 
the world is the Orleans and 


speed including six stops of 54.13 miles an hour, 
iittle has been heard of the steaw eleetrie 
of Frenel design, and it is likely that even less will be 
heard in the future. Experience during the vear with 
the compressed-air cars which are being ran on eross- 
town lines in this city has not been such as to give any 
emphatic promise of the extension of this system in the 
future, although we believe that the Hardie cars which 
are at present employed are giving fair satisfaction. 
Experiments are now being carried on with a super- 
heated water motor of improved design, in which, in- 
stead of taking steam from the top of the hot water 
storage tank, hot from the bottom of 
the tank and expanded into steam in the eylinders. 
No records of the tests of this motor, which are be- 
ing wade on a New York suburban line, are vet avail- 
able. A somewhat awbitious attempt to produce a 


water is taken 


Satisfactory single-rail suspension railroad is the strue- 
ture which has been built through the Wapper Valley 
between Barmen and Elberfeld, Germany. This is a 
double track elevated road. with ears suspended from 
eleetrie trucks. The motors are of 36 horse power, 
and the maximum speed between stations is to be 25 
tales an hour. 


BICYCLE AND AUTOMOBILE, 


There is evidence that the so-called bicycle craze is 
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over and that this most useful device has now taken 
its place as one of the regular means of transportation 
and as a source of healthful recreation when used with 
proper discretion. It has evidently reached its stand- 
ard form as to general proportions aud details, and 
we must look for novelties henceforth in the direction 
of the motor bicycle, which is probably destined to 
enjoy a fair weasure of popular favor. The develop- 
went of the automobile proceeds apace, the improve- 
ments being in the direction of reducing weight and 
giving increased rigidity where experience has shown 
it to be needed. Just now in this country the different 
varietiesof steam-driven automobiles seem te be exciting 
more interest than any other type, although it is likely 
that the different forms of motors (electric, gas and 
steam) will each have their own particular sphere of 
work, the electrically-driven automobiles being popu- 
lar for city and suburban use, and the gas and steam- 
driven machines for country use aud extended tour- 
ing. The efforts of the builders of electric automo- 
biles are directed to the improvement of storage bat- 
teries in the way of reducing the weight and increas- 
ing the capacity ; and the indications are that in the 
near future electric automobiles will be on the mar- 
ket which will have a capacity of from fifty to seventy- 
five miles at a single charge. The gas-driven machines 
have the advantage in radius of action over any others, 
while the makers of steam carriages are looking fora 
snitable condenser, which shall enable them to use the 
same charge for water continuously. 
NAVAL. 

The close of the year finds the United States navy 
occupying the same relative position among the navies 
of the world that it did twelve months before, and in- 
deed, if anything, our standing as the fourth in rank 
is somewhat strengthened. The settlement of the un- 
fortunate armor- plate controversy has enabled the gov- 
ernment to make contracts for the construction of no 
less than fourteen warships of the largest size in their 
respective classes, all of which have been illustrated in 
recent issues of this journal. Among these vessels are 
included the five battleships of the *‘ Georgia” and 
* Rhode Island” classes, of 19 kuots speed and-15,000 
tons displacement. The six arusored cruisers of the 
‘*California” and “ Maryland” types are of about 
14.000 tons displacement and 22 knots speed, and three 
protected cruisers of the ‘St. Louis” type are 9,700 tons 
displacement and 22 knots speed. All of these ships are 
to be armored with Krupp steel, and they will carry guns 
of the 45 and 50 ealiber type which have recently been 
tested at Indian Head with such splendid results. Dur- 
ing the year the “Albany,” which was purchased during 
the war with Spain, has been completed and is now in 
commission, and the battleship ** Kentucky ” has alsu 
been commissioned, while several of the new torpedo 
boat destroyers have either been completed or are get- 
ting ready for their trials. The four new wonitors 
and the six semi-protected 164g kuot cruisers are still 
under construction, aud there is the same satisfaction 
in knowing the objectionable features inherent in ves- 
sels of both classes,in the way chiefly of their slow 
speed, are somewhat offset by the excellent quality of 
the armament which they will carry, the four mwoni- 
tors each mounting a pair of uew 12 inch guns, which 
lately showed at the proving ground a muzzle capacity 
of about 48.000 foot-tons. ‘In a general survey of the 
navies of the world perhaps the most striking fact is the 
great increase which is taking place in the speed of all 
classes of warships. Among the smaller vessels the 
* Viper” and the **Cobra,” each propelled by Parsons 
turbines, stand first with an official record of 364¢ knots 
per hour, the * Viper” having covered a mile at 37*1 
knots per hour. Eighteen and 19 knots have come to 
be the accepted speeds for battleships, while 23: knots 
is the speed required in the modern armored cruisers, 
The protected cruiser seems to have fallen quite into dis- 
favor, and all vessels of the erniser class are now pro- 
tected with a belt of armor at the waterline. In spite 
of the comparative failure of the ** Belleville” boiler in 
the British navy, it is likely that the water tube boiler 
as such will be used exclusively on all future war- 
ships. 

MERCHANT MARINE. 

In the annals of the marine the closing 

vear of the century will be memorable for the traly 


merchant 


splendid performance of the great liners which ply be- 
tween the old and the uew worlds. Whatever may be 
said of the folly, the cost and the risk of running at 
speeds of 22 to 24 knots per hour across the Atlantic, 
there is no question that the general publie is deeply 
interested in such performances, and that the traveling 
The notable ship 
of the vear has been the Hamburg-American liner 
* Deutschland,” which commenced to make new 
records on her maiden trip and was the first to main- 
tain a speed of 23 knots an hour from port to port. 
The fastest passage made by this vessel was an east- 
ward trip from New York to Plymouth, the vov- 
age being made at the rate of 5 
hours and 38 minutes, at an average 
of 23°36 knots an hour. The average indicated 
horse power of the whole trip was 36.913, and the 
consumption of coal including the auxiliaries of 1°45 


publie patronizes these fast vessels. 


days, 7 
speed 
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per horse power per hour. Two fast steamships are 
building for the North German Lloyd Company, one 
slightly smaller than the ** Deutschland,” but designed 
to be about the saine speed, and the other to be about 
706 feet long and to have 88,000 horse power and a 
sustained sea speed of 23°5 knots. There is also good 
reason to believe that one of the English companies 
has also ander consideration a pair of fast ships with 
which an attempt will be made to win back from the 
Germano companies the distinction of owning the 
fastest ships on the Atlantic. As distinet from these 
fast vessels there are being placed upon the Atlantic 
in increasing numbers ships of the * Pennsylvania,” 
*Cymric,” and “‘Ivernia” type, vessels of over 20,000 
tons displacement, moderate speed, and large cargo and 
passenger capacity. There is no doubt that each type 
has its sphere of work and that neither type will be- 
cowe predominant to the exclusion of the other. 
Althongh the coastwise and lake shipping of the 
United States is enormously prosperous, there is no 
evidence as yet of any great revival in our deep-sea 
shipping, the cheaper cost of construction and opera- 
tion of the foreign ships making it impossible for the 
United States to compete saecessfally in the deep-sea 
carrying trade. The Subsidy Bill now before Congress 
would seem to be an absolute necessity to assist our 
shipping interests (at least in the early years of its 
struggle) in regaining its former proud position, 
AERONAUTICS. 

The past year has been a notable one in many re- 
spects in the field of aeronautics, where interest has 
been greatly stimulated by the competition for tke 
Henri Deutseh prize of $20,000 which has been offered 
for the best dirigible bailvon, At the present time 
three balloons of this type are receiving their finishing 
touches at Paris preparatory to entering the contest, 
one for M. De Santos-Dawont, another for M. Aime, 
and a third for M. Roze. The Santos-Damont balloon 
consists of a cylinder below which is suspended «a 
trussed frame which carries the motor, the propeller 
and the operator. That of Roze consists of two eyl- 
inders placed side by side in the same horizontal plane, 
with the operator’s car suspended between them, the 
ascent and descent being controlled by vertical pro- 
pellers operated from the motor that drives the hori- 
zontal propellers, Much has been heard during the 
year of the Danilewsky machine, which has been built 
under the auspices of the Russian government, It 
consists of a vertical cylindrical balloon below which 
is suspended a series of controlling planes and the 
steering and propelling mechanism. The inventor 
claims particular advantage in this type in re- 
spect of controlling the aseent and descent, partica- 
larly the latter. interest of the year 
attached naturally to the Brobdignagian balloon of 
Count . Zeppelin, which is 38 feet in diameter and has 
the enormous length of 416 feet. In the latest trials it 
was shown that in a breeze of moderate strength, the 
inventor is able to control the vast structure, rising, 
descending, and performing various aerial evolutions 
with apparent ease ; but nothing was done, or has yet 
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been done by any balloon, to show that it is possible to 
control au airship, whether of the balloon or aeroplane 
type, inevery kind of weather, and propel it against the 
strongest winds. Progress in the field of aeronautics 
issiow; but when we keep in view the enormous diffical- 
ties of the problem, it is perhaps as fast as can reason- 
ably be expected. 
MISCELLANEOUS, 

Limitations of space prevent any extended reference 
to many events of the year which are of distivet im- 
portance: Exploration, both Aretie and Antaretie, is 
being carried on or projecied with a zeal and liberality 
which has never before been witnessed. Peary is still 
in the far North engaged in establishing his line of 
communications, from the extreme outposts of which, 
with a few chosen companions, he will make his final 
dash for the The intrepid explorer bad met 
Sverdrop, who bas taken Nausen’s ship, the “ Fram,” 
into the Aretic 
now wintering in Jones Sound, and it is supposed 
that Peary is wintering at Fort Conger. Let- 
ters have been from Peary dated March 
81. 1900. in which he stated that he was in good eon- 
dition and that he would push on from Conger in the 
hope of accomplishing his task by last spring, and 
making his return during the past summer ; these let- 
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seas, The latter is supposed to be 


received 


ters were written to Mrs. Peary, who has started to 
join her husband. Of ‘he fate of Andreé nothing is 
known ; the possibility of his return is now consiiered 
to be very slight. What is known as the Jevap North 
Pacific Expedition has started for the northeastern 
part of Asia for the exploration of the country north- 
east of Amoor River. An expedition has been planned 
which, under the direetion of Herr Von Drygalski, wiil 
start at the end of August, 1901, for the magnetic and 
meteorological exploration of the Antaretie regions; 
and the steamer “Southern Cross.” with Borehgrevink 
and the survivors of the southern polar expedition, re- 
turned during the vear to New Zealand, with the im- 
portant announcement that the magnetic pole had 
been located, 
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A PYROTECHNIC FIRE-ALARM. 

A pyrotechnic fire-alarm torch which is electrically 
ignited, is an invention which we have selected this 
week for illustration. The inventor of the alarm is 
James C. Moore, of Philadelphia, Pa. 
non-combustible shell a slow-burning mate- 
rial is placed. On this shell a combustible cap is sup- 
ported ; and in the cap pyrotechnic material is packed, 
which rests upon the slow-burning material of the 
Within the torch thus constituted a fuse is ar- 
ranged. The fase consists of two metallic strips form- 
ing the terminals of an electric circuit. A fuse em- 
bedded in the pyrotechnic material joins these strips, 
which fuse becomes highly heated by the current. 

The toreh is secured to the roof of a building or in 
any place where it may be seen. The metallic strips 
are connected with push-buttons and thermostats dis 
tributed throughout the building. The circuit is com- 
pleted either manually by means of the push-buttons, 
or automatically by means of the thermostats when 
the temperature becomes excessive. 

When the circuit is thus completed, the fuse is heated 
to redness, the pyrotechnic material is exploded, there- 
by foreing the cap off the shell and ignitiag the slow- 
buroing material. 

_—___—_—___»+ +. -—__—___ -— 
METHOD OF CONSTRUCTING WOODEN WATER-PIPE. 

‘The accompanying two photographs illustrate an in- 
stallation of wooden piping for carrying water to a farm 
for driving a will, and for pumping, by hydraulic 
weans, a supply for nine different farms, the most 
distant farm being 3,000 yards away, while the height 
above the pumping engines is 200 feet. The piping 
was erected upon the estate of Mr. Harry Buddicom, 
It was constructed by three 
men at the rate of 15 yards per day. Ali the tools 
for building it were made by the carpenter and 
blacksmith employed upon the estate and cost only 
$10. The pipe is in two lengths. 

The section shown in the 
illustration crosses the valley and is 
80 yards in length, while the other 
photograph illustrates the section 
that runs from a tank at the top of 
the hill to the will wheel at the 
bottom, a distance of 120 yards. 
The total cost of building the pip- 
ing was less than half of what it 
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an engineer in Wales. 


secoud 


would have been had cast iron pipes 
been employed, 

The pipe is 10 inches in diameter, 
internal measurement, and was 
constructed of pitch pine segments. 
These had to be perfectly clear of 
knots. The circumference of the 
pipe contains 
each measuring 16 feet in length by 
thickness, The ex 
segment is 


sixteen segments, 
144 inehes in 
terior surface of each 
milled, bat the inside surface is left 
flat. At distances of one 
foot, the with a 
length of hoop iron, to keep the 
regwents firmly in positioon. The 
segments break joint evenly from 


regular 


pipe is banded 


oue end to the other, and there is 
only one segment butt jointed under 
each band. The butt joints are 
wade tight with a short length of 
common blind cord kept 
in position with two small 
wire nails. Each segment 
when driven home com- 
presses the cord after two 
or three bands have been 
placed upon it. The pipe 
is quite tight under a pres- 
sure of 35 peunds per 
square inch, and it is al- 
ways full of water. 

The pipe was construct- 
ed as follows: First, 16 
seginents, each weasuring 
16 feet in length, were 
taken and cut in two pieces 
of graduated lengths. 
That is to say, the first 
segment was cut in two, 
each piece of which :neas- 
ured 1 foot and 15 feet re- 
spectively. Then the sec- 
oud segment was similarly 
divided, only this time one 
piece measured 2 feet and 
the other 4 feet; the 
third segment cut into two 
pieces measured 3 feet and 
13 feet respectively, and so 
on until the whole 16 seg- 
ments had been so cut. 
These 16 pieces of seg- 
ments, varying from 1 foot 
to 16 feet in length, were 
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then taken to the point where the pipe finished, since 
they were required to complete the pipe, The remain- 
ing 16 pieces of segments were all rabbeted at one end, 
so that when fitted together they were readily driven 
tightly into an iron ring or the end of the iron pipe ¢on 
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necting with the mill. When this was accomplished 
there was a piece of pipe, the joints following spiraily 
round the circumference, beginning with the first 1 foot 
long and ending with the last segment next to it, 16 feet 
in length. Our first illustration will comprehensively 
convey the idea es to how this principle was carried 
out, by the varying lengths of the segments. 

When the pipe had been commenced, the core or 
expanding mandrel, which constituted the centering 
upon which the pipe was built, was inserted. This 
core had sixteen segments expanded by means of a 
cone with a handle of sufficient length to clear the last 
segment. The core when it was contracted fitted 
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loosely into the pipe and had a tail so that it could 
be kept true with the bore of the pipe. About six feet 
in front of the core was a disk with a coil spring ad- 
justed around it, which was supplied so that a segment 
could be inserted in its place between the disk and the 
spring which serves to keep it in position. The man- 
drel was then brought opposite the shortest segment and 
expanded. A segment was slipped in, the band fastened 
round, and as it was tightened the core contracted 
so that the segment slipped easily into its proper place. 
When the tightener had sufficiently tightened the 
hoop-iron the exterior surface of the pipe 
was rendered as smooth and as true as if it had 
been turned with a lathe. The core was then moved 
forward a foot to the next butt joint, when the pro- 
was repeated, and so on until the end of the 
pipe was reached, when it was brought to a per- 
fectly straight edge by means of the pieces which 
were cut from the first segments. This is one of 
the first instances of this system of construction in 
Great Britain, though it is common in the United 
States. 
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New System of Furnace. 

Among the different systems of refuse-consuming 
furnaces which are now being tried in Europe, that of 
Veidenbrtick and Wilms, recently installed at Cologne, 
seems to have proved satisfactory. In this furnace, 
the grate bars are forined of sets of hollow cast iron 
tubes or conduits, arranged one above the other in 
pairs, the rear ends being fastened together and made 
tight by asbestos joints. The air penetrates by one 
end of the system, traverses first the upper tube, then 
the lower. The extremity of the latter is closed, but 
has a great number of side perforations directed toward 
the top, by which the air escapes into the combustible. 
To form the grate, a number of such sets of bars are 
placed side by side and united to an air chamber. If 
the grate is large, the air chamber 
is placed in the middle and two 
rauges of bars, one front and one 
in the rear, are used. The bars 
are sometimes three feet in length, 
so that a grate six feet deep is thus 
formed. The air chamber is con- 
nected with a blower, ete., which 
forces the air through the system. 
The air thus cools the bars and 
becomes itself heated, and coming 
out at a high temperature, it aids 
in the combustion. The bars, be- 
ing kept cool by the air circulation 
are not as rapidly destroyed. After 
some preliminary trials, four of 
these furnaces were installed at 
Cologne. The blowing fan was ope- 
rated by an electric motor. It was 
found, howeve~, that the projection 
of dry air cauced the burning of 
the dust at too great a tempera- 
ture, which favored the formation 
of scoria, and thus the air holes be- 
came stopped up. It was remark- 
ed, however, that the bars remained 
cold. Some experiments were tried 
in which steam was introduced into 
the tubes, and these succeeded so 
well that a steam system was sub- 
stituted for the fans, consisting of 
four tubular boilers of the 
Diirr system, each having 
a heating surface of 2,158 
square feet. The system 
has given excellent results ; 
the grate bars, after 4,000 
hours’ working, show no 
trace of usage, and thie 
dust burned was of a very 
inferior quality, without 
the addition of other coim- 
bustible. 

eee ——-- 

AN extensive botanical 
garden has recently been 
laid out at Dahlem, a vil- 
lage within easy distance 
of Berlin, which possesses 
some novel features. It is 
situated in very rough 
eountry, and unique ad- 
vantage has been taken of 
this fact by reproducing, 
as far as possible, the 
natural scenery from which 
the various specimens of 
flora hpve been collecte: 
from al¥ parts of the world. 
By this means a more com- 
prehensive idea is obtain- 
ed of the native habitat 
of the plants and trees, 
and the conditions under 
which they thrive. 
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A WONDERFUL CLOCK. 

William L. Bundy, the inventor of the Bundy time- 
recorder, has completed a most ingenious clock, on 
which he has been at work for many years. 

The clock stands nine feet high and is inclosed in a 
ease of quartered oak, carved and finished entirely by 
hand. The hour aud minute of the day, day of the 
week, day of the month, day of the year, and the year, 
are told by the clock. The phases of the moon are 
given, and the shape of the moon each day is shown. 
The clock also gives the seasons of the year, strikes the 
hour and plays a tune each hour, giving six distinet 
changes of tune and playing them consecutively. 

The mechanism of the clock sets in motion a small 
steam engine anddynamo machine. It also chimes the 
bells placed around the dial at a quarter past the hour 
over and back once; half past, over and back twice ; 
and at three-quarters, over and back three times. The 
small figures—a band of soldiers —in the “grotto” 
operate each quarter of the hour, and simultaneously 
avn “old-fashioned sawmill” is set in motion, sawing 
through a log, the carriage returning ready for an- 
other cut. ‘The water can be seen running down the 
flume. At the same time a bell in the dome at the top 
of the clock will toll, calling attention to the will in 
operation. Beneath the mill is an artificial pond, con- 
taining fish of different kinds, frogs, turtles, shells, ete. 
There is also a boat floating among the logs on the 
surface of the pond. 

The entire mechanism is built in skeleton form, and 
every part is visible from the front and sides. The 
mechanism is driven wholly by the clock movement, 
the various sets of complicated levers 
and cams. It has to be wound up once a week in five 
different places. The wheels revolve at a rate of speed 
varving from six hundred revolutions a minute to a 
revolution once in ten thousand years. These wheels 
are operated in such a way as to make the calendar 
perpetual, giving each month at its proper time and 
the correct number of days to each month, including 
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leap year ; and the year changes correctly at leap year, 
when an extra day is added. 

That the sound of the music and chimes may be 
heard, a panel is automatically opened at the bottom 
of the upper case when the music starts to play, and 
is closed when the musie ceases. Although the wusic, 
the chimes and the sawmill operate all automatically 
on the quarter of the hour, they may be set in motion 
at will by buttons on the outside of the case. 

Mr. Bundy began work on the clock in 1878, when he 
was in the jewelry business in Auburn. He completed 
the upper part of it without the sawmill and pond and 
placed it on exhibition in his store window. Then it 
was considered somuch of a curiosity that for a long 
time it was necessary to have a special detail of police 
to keep the crowd moving. Since then he has entirely 
rewodeled the clock and added the sawwill and poud. 


me 6 ee 
A NEW INDUCTION COIL. 
BY PROF. W. C. PECKHAM 

When the discovery of the Roentgen rays was an- 
nounced five years ago, the induction coil was in the 
condition in which it had been for many years. There 
bad been no demand for its development. It was re- 
garded as an instrument for the display of certain 
striking and beautiful electrical effects, but of little 
value even for purposes of instruction. All that was 
very quickly changed. It was the good fortune of the 
writer to have, at that time, in the cabinet of apparatus 
belonging to his department of instruction, a very fine 
coil made by the son-in-law and successor of the fam- 
ous Ruhwkorff in Paris. He had also a 
very excellent series of Crookes tubes re- 
cently purchased to exhibit their beauti- 
ful phenomena, so that he could go imme- 
diately to work to investigate in the new 
field. The induction the best 
means of generating the X-ray and is in- 
dispensable for transmitting messages by 
Its importance is 
greater now than it ever was before, 

Up to the time above alluded to, coils 
had been limited to a spark length of 
about 15 There had been one 
remarkable exception, the coil made by 
Mr. Apps, and usually spoken of as the 
Spottiswoode coil. The total length of 
this coil is 4 feet; its external diameter is 
20 inches. The core of the primary is 44 
inches long, 3°56 inches in diameter, and 
its weight The primary 
was of copper wire nearly yy inch in 
thickness. It had 1,344 turns and was 
wound in six layers 42 incheslong. There 
was another smaller primary, but it was 
not used for long sparks. 

The secondary coil contained no less 
than 280 wiles of fine copper wire wound 


coil is 


wireless telegraphy. 


inches, 


is 67 pounds, 


in four sections, and forming a evlinder 
8744 inches 20 inches in dia- 
meter. Two sizes of wire were used in 
the secondary, the outer sections at 
each end being of thicker wire than 


long and 
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the inner sections. The secondary contained 341,- 
850 turns. With 30 cells of Grove battery it gave a 
spark of 4246 inches, by far the largest spark of elec- 
tricity artificially obtained up to that time. This coil 
was wade about twenty-five years ago, and is said to 





AN INGENIOUS CLOCK. 


be greatly deteriorated at the present time. Its pro- 
portions have been given for the sake of comparison 
with those of the coils described below. They are very 
different from the best practice now. 

Some seven years ago Prof. Elihu Thomson pub- 
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lished an account* of his high frequency apparatus, by 
which, with an alternating current dynamo as an ex- 
citer, he produced a spark 64 inches in length. The 
work of Prof. Trowbridge at Harvard University with 
his enormous battery bas been described in these col- 
umns. Both these experimenters employ an extraor- 
dinary source of power and obtain results which have 
not been equaled elsewhere. 

There have recently been exhibited in New York 
city two new and very remarkable induction coils. 
They are of the old pattern, but of new proportions, 
and give results which seem to demonstrate the claim 
of their designers that they are a very great advance 
upon their predecessors, Our illustration shows the 
external appearance of the coils, for they are made ex- 
actly alike. They have been made by Queen & Com- 
pany, of Philadelphia, for the Japanese government, 
and are to be used for wireless telegraphy. The larg- 
est coil which this firm has hitherto built has been one 
of aspark length of 25 inches. Considerable experi- 
mental work was necessary to determine the proper 
proportion of the various parts of the new coils. 

In these coils the core of the primary is as usual com- 
posed of iron wire wrapped into a bundle about 5 
inches in diameter and 4 feet long, weighing over 200 
pounds, or almost five times as much as that of the 
Spottiswoode coil. The general method of mounting 
may be easily made out from the engraving. The 
secondary contains about 100 miles of fine insuiated 
copper wire, wound in a very great number of small 
sections. It will be seen that the secondary is divided 
in the center, making two distinct and separate parts 
on separate spools. This is done simply for convenience 
in handling, since each part is easily removable for 
transportation. 

The form of the secondary is very unlike that of its 
great predecessor. The proper position and size of the 
coils of the secondary were carefully determined by 
experiment and measurement of the magnetic flux, aud 
as a result of this-investigation these coils will give a 
spark of 45 inches in length with 100 pounds of second- 
ary wire, as against 280 pounds in the Spottiswoode 
coil. It will be observed that the iron core extends 
nearly a foot beyond the secondary spools, These 
spools are about 15 inches in external diameter. The 
exact shape of the secondary wiuding is not stated, but 
it may be stated that it is not cylindrical, and is deeper 
toward the center. 

The cireuit breaker and condenser are placed in an 
auxiliary piece of apparatus, seen to the righi of the 
coil. The break is accomplished by an electrie motor 
moving very heavy pieces of platinum, which separate 
under the surface of a liquid. The speed of the circuit 
breaker may be varied through wide limits. The con- 
denser is divided, so that it may be adjusted to the 
capacity of the circuit. By grounding the center of the 
secondary upon the primary, the potential between the 
primary and the secondary cannot rise higher at any 
point than is represented by a spark of 20 inches. The 
poles of the secondary are heavily insulated, and are 
inclosed in hard rubber tubes which extend to a safe 
distance above the coil. 

When used in connection with a storage battery giv- 
ing 25 volts and 20 amperes, a very heavy secondary 
spark, representing hundreds of thousands of volts, is 
produced between the terminals when they are separ- 
ated 45 inches. When used to give sparks between 25 
and 35 inches in length, and when the circuit breaker is 
run at cowparatively high speeds, a great nuw oer of 
sparks will pass between the terminals, and this is 
clearly seen in the smali engraving, which shows the 

spark points separated about 32 inches, 

The results which will be obtained in 

” connection with wireless telegraphy ex- 

periments can only be conjectured, inas- 

much as ne such spark levgth has been 

heretofore obtainable for use in connec- 

tion with this work. It is thought, how- 

ever, that owing to the peculiar nature 

of the long spark produced by these 

coils, the distances over which messages 
can be sent will be greatly increased, 
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THE export of British rails has consid- 
erably diminished during the first nine 
months of the present year. since the 
aggregate quantity dispatched abroad is 
only 277,809 tons, as compared w th 354,- 
787 tons for the corresponding period of 
last year, a decrease of 76,923 tons, The 
most serious reductions are those of 
British India, where the dewand has 
fallen by 48.248 tons; Norway and Swe- 
den, by 40,708 tons; Canada, by 16,759 
tons; China, by 8,915 tons; Brazil, by 
6,358 tons; Egypt, by 4,672 tons. Ou tie 
other hand, the exports to the Argentine 
Republic have increased by 17,052 tons ; 
Australasia by 11,268 tons; British South 
Africa by 16,111 tons; Japan by 9,000 
tons ; and Mexieo by 7.078 tons. 


® See SCIENTIFIC AMERICAN SUPPLEMENT, No. 927. 
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CALIFORNIA RAISIN CULTURE, 

(Continued from first page.) 
period this important industry could be transplanted 
te distant California and the methods of Spanish cul- 
tivators improved in such a measure as to displace 
foreign importations altogether is another miracle of 
American enterprise. Spain has still the advantage 
of cheap labor. 

The cultivation of the raisin grape differs in no es- 
sential particular from the methods employed in bring- 
ing the wine grape to its present perfection in Califor- 
nia vineyards, which have been described in detail in 
previous numbers of the SCIENTIFIC AMERICAN. It is 
&@ provess of ceaseless industry and vever-failing vigi- 
lance, the fruit of minute observation and scientific 
experiment. Beginning in early winter, the vines are 
pruned close to the ground and each succeeding month, 
up to the first of June, finds the growers industriousiy 
engaged in cultivating, sulphuring and pruning again, 
with the object of protecting the vines from the attacks 
of insects or rast and of getting out of the soil and 
forcing into the waturing fruit the greatest nourish 
ment without at the same time exhausting or weaken 
ing the vines. Supertluous bunches are cut off. The 
size and not the number of these is the aim of the wost 
successful grower. 

The climatic conditions in the raisin district are of 
the utmost importance to the successful prosecution of 
the industry. The season's rainfall in Fresno averages 
about @ inches, beginning in November and termi- 
nating in May. But the growers here are entirely in- 
dependent of nature’s supply of moisture. The 
varieties of grapes chiefly planted are the Muscatel de 
Gordo, Blanco, Muscat of Alexandria, Sultana and 
Thompson's Seedless. It takes on an average three 
and one-half pounds of green grapes to make one of 
raisins. The yield per acre is about five tons of green, 
or one and a quarter of the dried fruit. 

The average amount of sugar in the raisin grape is 
from 25 to 28 per cent, depending upon soil, season 
and amount of water supplied. Vines are planted 
eight and ten feet apart, and closer when the rich- 
ness of the soil admits. 

The season's gather of the grape begins the latter 
part of August. There are 42,000 acres of vines in 
Fresno County, and one man to the acre is the rule. 
The clusters are bandied by the stems alone, as contact 
with the bands robs the product of its sightiiness. As 
fast as picked the grapes are deposited in trays 2 by 3 
feet in size holding about 20 pounds. These trays are 
laid between the vines, sioping toward the sun, 
Here they lie for six or eight days, when they are 
turned over by the simple process of placing one tray 
on top and reversing. The sun curing takes alto- 
gether from ten to twelve days, when the grapes are 
taken to the packing house to endure the sweating pro- 
cess. The sweat boxes are somewhat larger than the 
trays, and 8 inches deep. The sun-dried grapes are 
transferred to these boxes, a sheet of paper being laid 
upon the bottom and a layerof grapes p!aced on this, 
paper and grapes alternating until the box is full. 
The loaded sweat boxes are then carried to the equal- 
izing room, a dark, air-tight apartment, well ventilated ; 
the boxes are piled on top of each other, and remain 
for fifteen or twenty days until thoroughly sweated. 

In this process the moisture in the raisin is evenly 
diffused ; when the product emerges, it is about ready 
for market. In handling, much fruit falls from the 
dried stems and is marketed as “loose.” These are 
pat ip a “stemmer,” where they are divested of the 
stems and wechanically sorted into four grades. The 
bunch raisins are generally packed in twenty-pound 
boxes. This is a careful operation and is generally in- 
trusted to women and girls. 

Within the past three or four years a new product 
known as the California seeded or stoned raisin has 
been put upon the market, and has rapidly attained 
popularity among consumers for its many obvious 
merits, 

In 1896, the stoned raisin was put upon the market. 
The raisins are prepared for seeding by first being 
subjected to a drying temperature of 140° for five hours, 
immediately after which the fruit is submitted to a 
chilling process, and while in this condicion is passed 
through a cleaning and brushing machine, which re- 
moves absolutely every particle of dirt, including the 
cap stems. It is then taken to a room and spread out 
on wire trays in a temperature of 180° which brings the 
fruit back to its norma! condition. In this process the 
berry is converted into pectin, that delicious jelly 
which gives to fruit its best flavor. 

The raisins being thus submitted to alternate heat- 
ing and chilling are prepared to endure all climatic in- 
fluences and to keep indefinitely. They are then 
passed through the seeding machines, which havea 
capacity of froin ten to twelve tons daily. In the ope- 
rations, raisins are pressed between rubber-surfaced 
rollers, whieh at first flatten the berry and press the 
seeds to the surface, when an impaling roller catches 
the seed between the needles and teeth affixed to its 
periphery und removes them from the fruit, which 
passes on, winas only the seed. The product is then 


packed in one-pound paper boxes and afterward in 
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packages containing thirty-six, convenient for market- 
ing. The extraction of the seeds leaves the fruit in- 
tact, without watilation. 

It is expected that Fresno will ship this year about 
2,500 carloads of raisins alone. 





a  _ i a s 
Engineering Notes, 

While boring an artesian well in the exhibition annex 
at Vincennes, the engineers discovered a thick searn of 
coal at a depth of about 100 feet. The fuel proved of 
good quality, and it is thought to be very abundant. 

This winter arrangewents have been made by which 
the trip from London to Nice way be wade in exactly 
twenty-four hours, inclading the passage of the Chan- 
nel. The distance is 966 miles; this isan hour and 23 
minutes faster traveling than the schedule of last year. 

The production of zine constitates one of the oldest 
and staple industries of Poland, having been followed 
since 1816 In that year only 410 tons were produced, 
which had increased to 5,500 tons in 1898. Itis com 
puted that over 250,000 tons of zine have been pro 
duced in Poland sinee the industry first commenced 

An attempt is being made, under the auspices of the 
German government, to cultivate the American cot 
ton plant in Togoland, Germman West Africa. An agree- 
ment has been concluded between some plauters and 
experts in Alabama and the German authorities by 
which 150 carriers and laborers will be taken to the 
West African colony. The government has encour- 
aged the enterprise to the extent of $15,750, and the 
Berlin ‘“* Colonial Economic Committee” will also ren- 
der aid to the scheme. 

An interesting advertising scheme has been adopted 
by the Atchison, Topeka & Santa Fé Railway Cow- 
pany. One of their traveling men, an expert steno- 
grapher, was sent to visit individual farmers in their 
homes, to find out what success they were having, and 
then write letters at their dictation addressed to East- 
ern friends, telling about the crops, ete. He goes about 
with a team, and carries a typewriter and stationery. 
This personal letter is followed upin due time by ad- 
vertising literature sent to the friends to whom the 
letters are written. 

The Strand district of London disposes of 21,000 
tons of refuse per annum from that neighborhood 
alone. Hitherto this garbage has been conveyed away 
from the city in barges at a cost of $15,000. Witha 
view to econowmizing on this expense, a refuse destruc- 
tor of the Horsfall type has been erected on the south 
side of the river, at a cost of $50,000. It is calculated 
that by this development a saving will be effected of 
over $2,500 per annum after writing off the annual 
charge for the repayment of capital with interest in 
ten years, The cost of removing the clinkers by barge 
will be about $6,000 a year, but it is anticipated that a 
saving may be wade also in this direction, by the pre- 
paration of the clinker for building purposes. 

Barrow in Furness is rapidly rising in importance as 
a private naval dockyard, owing to the numerous 
developments that have been carried out by Messrs. 
Vickers, Sons & Maxim, Ltd. During the past two 
years, this firm has expended $6,250,000 for the build- 
ing of new yards, workshops, and the installation of 
new machinery. All the gun mountings required for 
the vessels constructed by this firma at Barrow are now 
produced upon the spot, as well as projectiles, from 50 
up to 850 pounds. The whole of the machinery in the 
engine section is driven by electricity. At the present 
time this firm have five ironclads in course of construc- 
tion for the British navy, of the very latest type, and 
which when completed will be the largest and fastest 
armored cruisers in the world. Their displacement 
will be 14,000 tons, with a speed of 23 knots. 

Ee eee 

The Bell Telephone Company Wins a Suit, 

Judge Colt, of the United States Circuit Court, gave a 
decision on December 21, in favor of the American Bell 
Telephone Company, in the suit brought by the West- 
ern Union Company to recover a sum said to be due on 
a division of rentals and royalties, according to the 
terms of the contract between the two companies 
dated November 10, 1879. The case has beeu in the 
courts for seventeen years, and the amount assed for 
is said to have been $12,000,000. 

Under the contract, the defendant, then known as 
the National Bell Telephone Cumpa:iy, agreed to pay 
the Western Union 20 per cent of all rentals or royalties 
received from licenses for telephones in the United 
States. The Bell Company issued licenses to various 
corporations, and received, in addition to the annual 
rental for telephones, 35 per cent of the capital stock of 
these corporations. The Western Union held that this 
stock was “‘ rentals or royalties,” within the meaning of 
the contract, and that it was entitled to 20 per cent of 
the stock and the dividends declared thereon. 

The Bell Company said that the “ rentals or royal- 
ties” mentioned in the contract were the standard 
annual rentals (less commissions) and nothing more. A 
master found in favor of the Bell Company, and the 
Western Union’s exceptions are overruled by Judge 
Colt. 
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Science Notes, 

During the month of September the s!aughter house 
at Villette, which supplies Paris, dispatched daily an 
average of 3,044 oxen, 1,041 cows, 23,384 sheep, 2,725 pigs 
and 2,999 calves. In ordinary times only 1,210 oxen, 
450 cows, 13,929 sheep, 4,828 pigs and 1,425 calves are 
required. 

In ap account of Manchuria given in Petermann’s 
Mittheilungen, the statement is made that the Manchus 
are disappeariug under the inflax of the Chinese, and 
the time is probably not far distant when their lan- 
guage will cease to be spoken, as their children are 
taught Chinese. 

The medical faculty of the University of Heidelberg 
has wade an interesting report on the effect of the in- 
eandescent light, whether gas or electric, upon the 
eyes. After mature deliberation they have decided 
that the incandescent hght is not harmful, and they 
specially recommend electricity for lighting balls and 
places of entertainment. 

A scientific expedition is to start from St, Peters- 
burg to examine the immense number of manuscripts 
discovered at Mukden by Russian troops. In the col- 
lection are a large number of Greek and Roman docu- 
ments, which are supposed to have been taken by the 
Mongolians on the retreat from the Occident. It is be- 
lieved that the manuscripts are of great value. 


The Alexandra Paiace, London, iv which the exhibi- 
tion of 1861 was held, and which was in danger of be- 
ing sold to the speculative builder, has been secured 
for the nation, at a cost of $750,000. The palace itself 
covers seven acres of land, while the whole of the 
estate comprises 147 acres. The palace is to be opened 
to the public every day throughout the year. The 
large banqueting hall will be utilized for Volantee: 
headquarters, and it is preposed to found a technical 
institute. 

An outbreak of typhoid fever has ‘occurred in Laim- 
beth, England, owing to infected mangies. Forty-one 
cases occurred in twenty-four houses, all within a re- 
stricted area. There Was much inter-communication 
between places and families living in different houses, 
Many of the inhabitauts after washing their clothes in 
their own homes took them to some neighbor to be 
maogled. Owing to this custom, bedding and cloth- 
ing of those ill with typhoid fever were mangled in 
the same machine, thus spreading the disease. Four 
different infected mangles were traced. 

Prof. Koch, in describing his experiences with the 
government expedition in Java and New Guinea, stated 
that he had reached the conclusion that gnat bites in- 
troduced and developed parasites into the human 
body. The germs are passed by a gnat from one 
human body to another, but they :‘evelop in the body 
of the gnat during the passage. Children are specialiy 
liable to impregnation. Ina villagein New Guinea, 
137 inhabitants out of 700 were infected by the disease. 
All inoculations have hitherto proved to be failures, 
but the success of quinine is very gratifying. 

It has been decided to prolong the period for the 
competition for the Deutsch prize of $20,000 for a navig- 
able airship for an extra six months, from May 1 to 
October 31, 1901. It has also been decided by the Aero 
Club of Paris to carry out a series of monthly balloon 
ascents under the auspices of the International Aero- 
nautical Committee for Scientific Purposes. The aero- 
stats will ascend from Paris, Trappes, Strasburg, Ber- 
lin, Vienna, and Bath, between the hours of 6 and 8 
A. M., in order to study the atmosphere and to carry 
out other meteorological observations. The airships 
will be provided with automatie registering instru- 
ments. 

During the recent restoration of St. Martin’s Church 
at Vevey, Switzerland, a primitive edifice has been dis- 
covered a few feet beneath the floor of the building. 
In shape it somewhat resembles achurch, but the style 
of architecture is quite foreign to Europe, but bears 
traces of Oriental source, somewhat similar to that of 
the Taj Mahal, Agra, India. The walls and founda- 
tions of the relic are in a rewarkable state of preserva- 
tion, and the whole structure is to be carefully exca- 
vated, and attempts will be made to determine the 
epoch to which it belongs. It is believed by experts 
who have examined the materials of which it is con- 
structed that it is one of the earliest buildings in which 
stone was etuployed. 

A few weeks ago an old Viking ship was discovered 
at Tottenham Marshes on the outskirts of London, dur- 
ing some excavations in connection with the new water- 
works for the East London Company. Recently an 
other equally interesting discovery was made by the 
unearthing of a dug-out boat in a remarkable state of 
preservation. Canoes shaped out of a single tree of 
the Stone Age have been frequently found in !reland, 
and the estuaries of England and Scotland, while some 
specimens were also discovered during the excavation 
of the Manchester ship canal. This dug-out boat was 
found in its natural floating position, not far distant 
from the spot were the Viking ship was unearthed, about 
eight feet below the surface. The relic will probably be 
forwarded to the British Museum. 
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The Heavens in January, 1901, 
BY HENRY NORRIS RUSSELL, PH.D, 

The most important astronomical. event of the 
present month, from a scientific standpoint, is one 
which is observable only by telescopic aid. It is the 
close approach to our earth of the small planet Eros, 
and its importance consists inthe fact that it enables 
us to determine wore accurately the distance of the 
sun and the dimensions of our solar system. 

In this rather dull season, speaking from the stand- 
point of the amateur stargazer, it may then, perhaps, 
be worth our while to devote part of our time to the 
subject which is now employing the resources of some 
of the greatest observatories. 

The asteroid Eros, which was discovered early in 
August, 1898, is, in many respects, the most remark- 
able of all the small planets. It is much nearer to the 
sup than any other of the asteroids, and its period is 
correspondingly short. Its mean distance from the 
sun is about 135,000,000 miles, and it completes a revo- 
lution about that luminary in very nearly one and 
three-quarter years, while the next nearest of the 
asteroids is 180,000,000 miles distant, and takes a year 
longer to complete its circuit. 

Eros is, of course, nearest to our earth when it is in 
opposition, that is, when we come directly between it 
and the sun. If its orbit were circular, this distance 
would always be the same, no watter what part of its 
orbit Eros was in, but as a matter of fact the orbit is 
strongly elliptical, so that the planet is much nearer 
the sun (and consequently the earth’s orbit) at some 
times than at others. In the most favorable case, 
when an opposition occurs about January 21, Eros is 
but some 14,000,000 miles away. No other heavenly 
body but the moon and an occasional comet can 
come 80 near. 

At the present time things are not quite so favora- 
ble. Eros reaches the point of its orbit which is 
nearest that of the earth on February 6, while the 
earth, which passed the corresponding point on Jan- 
uary 22, is about 24,000,000 miles further on, and about 
28,000,000 miles from Eros. In this part of its orbit 
Eros moves almost as fast as the earth, so that the 
two planets keep along for some time at »>out the 
same distar.ce, like two trains running a the same 
speed on parallel tracks, the earth being always aheaa, 
till the curving of Eros’ orbit separates the two more 
widely. 

Pat what has all this to do with the sun’s distance ? 
Simply this: we can from a study of the motion of any 
planet among the stars determine very accurately 
what ratio its distance bears to that of the sun, with- 
out any knowledge of how many miles there are in 
either distance, For example, it is known that in the 
middle of the present month the distance of Eros from 
the earth is almost exactly ¥, that of the sun, so if we 
ean find the first, it is a simple piece of arithmetic to 
get the second. Now the only way to determine the 
distance in miles of a heavenly body is by a sort of 
triangulation, where two of our stations are on the 
earth, and the other on the body whose distance we 
wish to measure. We know the distance of our two 
terrestrial stations in miles, and require only to know 
the angles of the triangle to determine the other sides, 
But since the body is at a great distance, the angle 


foriued, at the body, by the lines joining it to the two 
stations on the earth, must be very small; and the 
greater the distance of the body, the smaller will this 


angle be. Now if this angle is very small, the unavoid- 
able errors which are present in even the best observa- 
tions will amount to a large proportion of its value, 
and the deduced value of the distance of the body will 
be correspondingly uncertain. So it is evident that 
the distance of the nearest plunets way be determined 
with the greatest proportional accuracy. 

Eros, during the present month, is nearer to the 
earth than any other planet ever comes, excepting 
Venus, and when Venus is at her uearest she is be- 
tween us and the sun, and visible only in daylight, 
when her position awong the stars cannot be accur- 
ately measured, Moreover, Eros is too faint to be seen 
with the naked eye, and appears in the telescope 
merely as a starlike point of light. It is in consequence 
iuuch easier to observe accurately than a planet pre- 
senting a large disk, like Mars or Venus, 

The advantages of observation of Eros are thus two- 
fold: the errors of observation are less than in the 
case of one of the larger planets; and, since Eros is 
nearer, equally large errors will produce a smaller per- 
centage of error in the calculated distance of the 
planet, and in that of the sun, which is deduced there- 
frow. Indeed, so favorable is the present opportunity 
that so eminent an authority as Prof. Newcomb has 
expressed the opinion that the observation of Eros at 
the present opposition will give us a more accurate 
value of the sun’s distance than all previous similar 
observations put together. 

This then is why a systematic ‘‘ campaign” of ob- 
servation is planned by the astronomers of Europe and 
America, and whya little speck of light, hardly visi- 
ble in a field glass, has concentrated upon it so large a 
part of the attention of the astronomical world. 

There is little need to spend much time in the de- 
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scription of the heavens this month. Sirius and Pro- 
cyon are well above the eastern horizon. Above the 
former are Orion and Taurus, above the latter Gemini 
and Auriga. Eridanus and Cetus form ap uninterest- 
ing southern sky. Perseus is near the zenith, and An- 
dromeda and Pegasus below on the west. Of the sum- 
mer constellations, only Cygnus remains low in the 
northwest. Cassiopeia is above and to the left of the 
pole, and Ursa Major opposite and near the northern 
horizon. 

Mercury is morning star until the 2ist, when he is in 
superior conjunction, passing behind the sun and be- 
coming an evening star. He can only be seen, if at all, 
during the first few days of the month, when he rises 
about an hour earlier than the sun. Venas is also 
morning star in Scorpio and Sagittarius, She is mov- 
ing rapidly eastward among the stars, and is steadily 
overtaking the sua. She rises about two hours before 
sunrise on the Ist and one and a half hours on the 3ist. 
Mars is in Leo, and woves siowly eastward until the 13th, 
wheu he begins to retrace his path as he approaches 
opposition. He is rapidly approaching the earth and 
increasing in brightness. On the Ist he is about 87,- 
000.000 miles from the earth, while on the 81st his dis- 
tance has decreased to 68,000,000 miles, and be is nearly 
twice as bright as at the month’s beginning. Jupiter 
is in Sagittarius and is a morning star, rising about an 
hour before suprise on the ist and over two hours on 
the 8ist. Saturn is also in Sagittarius, and, like 
Jupiter, is moving eastward among the stars, though 
wore slowly, He rises only a few minutes before the 
sun, at the beginning of the month, but by its close he 
is far enough from him to be easily seen, rising nearly 
two hours before sunrise. Uranus is morning star in 
Scorpio, rising three hours before the sun in the middle 
of the month. Neptune is in Taurus, well placed for 
telescopic observation. 

The present month is remarkable for the large num- 
ber of planetary conjunctions that take place. Venus 
plays the principal part in these. On the 8d she is in 
conjunction with Uranus, passing north of bim ata 
distance equal to about twice the moon’s diameter. 
But much more conspicuous are her conjunctions with 
Jupiter on the 15th and with Saturn on the 24th. On 
the first of these dates she passes north of Jupiter ata 
distance of about three-fourths of the moon’s diameter 
aud on the 2d she approaches a little nearer to Saturn, 
but on the southern side. These last two conjunctions 
ean be easily seen in the early morning. Mercury also 
comes into conjanction with Saturn on the 7th, but 
both planets are too near the sun to be seen. 

Full moon occurs on the afternoon of the 4th, last 
quarter on that of the 12tn, new moon on the morning 
of the 20th, and first quarter on that of the 27th. The 
moon is farthest from the earth on the 12th, and 
nearest on the 24th. She passes Neptune on the 
afternoon of the 8d, Mars on that of the 9th, Uranus 
on the night of the 16th, Jupiter on that of the. 17th, 
Verus on the forenoon of the 18th, Saturn the evening 
of the same day, Mercury on the worning of the 20th, 
and Neptune again on the evening of the 30th. 

—~- 2-0-2 - 
Preserve Your Papers, 

By taking a little trouble, when a paper first comes 
to hand, it may be preserved to form a permanent and 
valuable addition to the reading matter with which ail 
families and individuals should be supplied. We fur- 
pish a neat and attractive cloth board binder, which 
will be sent by wail, prepaid, for $1.50, It has good 
strong covers, on which the name SCIENTIFIC AMERI- 
CAN or SCIENTIFIC AMERICAN SUPPLEMENT is stamped 
in gold, and means by which the numbers may be 
securely held asin a bound book. One binder may 
thus be made serviceable for several fyears, and when 
the successive volumes, as they are completed, are 
bound in permanent form, the subscriber ultimately 
finds himself, for a moderate cost, in possession of a 
most valuable addition to any library, embracing a 
wide variety of scientific and general information, and 
timely and original illustrations. Save your papers, 
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Retrospective Views of the Century, 

In the last issue of the SCIENTIFIC AMERICAN, we 
took oceasion to publish an interesting review of the 
century from the pen of Mr. Edward W. Byrn, the 
author of * Progress of Invention in the Nineteenth 
Century.” The contemporary press have made some- 
what elaborate plans for publishing reviews of the cen- 
tury, many of them on a somewhat extensive scale. 
Oue series which is in process of publication will ex- 
tend over a period of many weeks, It is only fair to 
wention that for nearly two years Mr. Byrn, of the 
SCIENTIFIC AMERICAN, has been engaged upon the 
preparation of the work which we mention above. 
His facilities for reaching the data from which he has 
obtained the information treated of in * Progress of 
Invention in the Nineteenth'Century ” are unsurpassed, 
owing to his residence in Washington, and his inti- 
mate relationship with the Patent Office. Many of 
the valuable papers which are now being published on 
the progress of the last century will be scattered and 
lost, but the work above referred to, which has been ex 
tensively and favorably reviewed by the contewporary 
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press, preserves in condensed form a most cowplete 
and accurate record of the industrial progress of a 
hundred years. 





Automobile News, 

The French Automobile Club, the Belgian Automo- 
bile Club, and a union of the automobile clubs of the 
various centers of Italy have arranged extensive tours 
for 1901. The Freneh Clab will have a three weeks 
trip through Tunis; the Italian Ciubs will make a 
tour of the Italian lakes, a distance of 1,000 miles to 
be completed within 14 days; and the Belgian Club 
are organizing a jaunt through Namur, Spa, Liege, 
Antwerp, Bruges, and Ostend, 

The latest pattern of the De Dion motor tricycle 
possesses wany important improvements, The engine, 
which is of 244 horse power, is so attached as to be free 
from the machine, so that it remains stationary until 
the clutch is inserted, by the movement of the lever 
fitted to the handle-bar. The brakes, whieh are of 
great power, are supplied inside the side wheels instead 
of being fitted to the front wheel as heretofore, The 
brakes are controlled by a lever fitted to the left-hand 
side of the handle-bar. The coil is placed at the end of 
the tank, and not upon the axle bridge, so that short 
circuit is averted, 

One of the interesting automobile events in Paris 
has been the hill-climbing race lately held at Chante- 
loup, near Paris, under the auspices of the Moto Ciub, 
It was a contest for large machines, and moto-cycles 
were excluded. Carriages carrying from four to six 
passengers were entered, besides voiturettes with two 
and four persons. The slope up which the race was 
made has a grade of 11 per cent and is about 5,600 
feet long. There were more than 40 entries, and many 
of the well-known “chauffeurs” took part, suet as 
R. de Knyff, Serpollet, Michelin, Jeorges Richard, 
Delahaye, ete. Baron Henri de Rothschild entered 
with his new Geriman-built carriage for four per- 
sons, with motor of 20 horse power. There were 
five sections: carriages of four or six seats, voi- 
turettes (two sections), and light voiturettes, It 
was an all-around coritest, and the points taken 
into account were not only speed, bat horse power of 
the motor and general performance. All types of 
machines, petroleum, alcohol, and steam, were repre- 
sented, but comparison was not made between them, 
and all were placed on the same footing. The follow- 
ing is a list of the winners in each of the five classes, 
with the time of each; 1. Carriages of 4 places, H. de 
Rothschiid, time 3 min, 45 45 sec., or 17°5 wiles an 
hour. 2. Carriages of 6 places, Lefebvre, 5 min. 10 
sec., 12°55 miles an hour. 38. Voiturettes of 2 places, 
Mercier, 4 min, 8 4-5 see., 16 miles an hour. 4. Voi- 
turettes of 4 places, Darracq, 5 min, 57 3-5 see., 11 
miles an hour. 5. Smali voiturettes of 2 places, Gladi- 
ator, 5 min. 56 1-5 sec., 11 miles an hour. After the 
race Marcellin made a trial of the course on his racing 
machine and covered the distance in 38 min. 4 4-5 sec., 
but as his machine belonged to the moto-cycle type, it 
was not entered officiaily in the race. 

The Bulletin of the Société des Ingenieurs Civils 
gives an account of the progress of the automodile in- 
dustry in Germany. This country, in which were de- 
veloped the first two motors for automobiles, the 
Daimler and the Benz, has been much slower than 
France in the development of the industry, and a large 
part of the German vehicles are of French importation 
for the petroleam types and of American for the elec- 
tric. Nevertheless, the construction of automobiles 
has wade a great stride forward within the last year 
or more, Nearly all the bicycle works have, as in 
France, undertaken the construction of moto cycles, 
and in most of the large cities may be seen @ consider- 
able number of moto-eycles for package delivery with 
De Dion or Astor motors, The two leading German 
constructors are the Daimler Company, whieh eon- 
structs machines having figured well in many of the 
races and whose works at Cannstadt are in fall activity, 
and the Benz Company, which produces motors of a 
horizontal type with one cylinder, which it exports to 
France and England. At Hamburg have been noted 
a certain number of Daimler vehicles, and those of 
Moritz-Hille, of Dresden, of a similar construction. A 
nuiwber of electric cabs have been recently put in ser- 
vice as well as an electric omnibus system. At Ber. 
lin is to be seen the large omnibus of Siemens & 
Halske with an accumulator system, and also a wire- 
loop troliey, by which it travels upon the electric tram- 
way lines or independently; it contains eighteen 
places. The General Omnibus Company has recently 
established a line of these vehicles between the Stettin 
and Anhalt depots, about three miles distant ; the trip 
is of half an hour, and the price is ten pfennigs. The 
sane company constructs also a hotel omnibus for pine 
persous, besides delivery wagons and electric cabs, 
At Cologne may be mentioned the Henry Scheele 
Company, which constructs electric hauling wagous of 
five tons capacity; they are provided with electric 
motors of six horse power each, and give a speed of 
ov or four wiles an hour, being able to cover a distance 
of eighteen to twenty wiles without recharging. 
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SOME INTERESTING EXPERIMENTS IN DIRIGIBLE 
AIRSHIPS 

Some interesting experiments with small dirigible 
airships have recently been carried out by Cari E. 
Myers, of Frankfort, N. Y. Ashort time ago he had 
two dirigible airships on exhibition at the Coliseum at 
St. Louis, and eight performances were given each 
day. The two vessels were the ‘' Electric Aerial Tor- 
pedo” and the “Sky-Cycle Airship.” The Coliseum 
has an oval arena of 222 feet long, 112 feet wide and 60 
feet high, surrounded by seats, boxes and two galleries, 
and overhung with many swinging electroliers, wires, 
ropes, and deep iron girders bracing the roof, while on 
the ground space was an electric fountain, 380 feet in 





CARL E. MYERS’ ELECTRIC AERIAL TORPEDO. 


diameter and 20 feet high, which contracted the nar 
row passage-way on each side of the oval. The tor 
pedo was of entirely new design and is shown in our 
engraving. It was propelled bya 1'¢ horse power elec- 
tric motor, weighing 4 pounds, the current being at 110 
volts, and it was controlled from aswitehboard. The 
torpedo was thirteen feet long from tip to tip, and its 
circumference was the same. The keel attached below 
supported a car containing a wotor, an aluminium 
screw shaft and a two-bladed propeller ; two aercplanes 
assisted to support and guide it in mid-air. The small 
vessel usually started from its elevated platform across 
the arena, rising as it flew, and then turning gradually 
about and retracing its course, then curving and gradu 
ally rising until it reached the ceiling on a spiral path- 
way. The vessel then fell vertically until it reached 
the ground; it then rose and circled again in a path 
limited by the arena until part way around the oval, 
when it described a figure eight and flew off on another 
tack and re-encircled the oval with an opposite succes- 
sion of cycloidal eyrves, pausing occasionally with an 
opposite saccession of cycloidal curves, pausing oc 
sionally within reach of the spectators to permit an in- 
spection of its working parts. It would then suddenly 
fly around the arena, darting straight at some selected 
victim, but when just within reach it would circle to 
the right or left or else swing broadside. It would 
often rest itself (or a veoment on the railing of the boxes, 
then fly.to the 





electric foun 
tain and circle 
it, and then 
move forward 
in a straight or 
carved course. 
The purpose of 
the electric 
aerial torpedo 
was to demon- 
strate the ease 
with which wae 
vessels of this 
type might be 
propelled and 
coutrolled, aud 
high explosives 
be distributed 
over any point 
selected for de- 
structive pur- 
poses, 
abate 

A HUNDRED 
ivet of the dam 
of the electric 
power house at 
Chambly was 
swept away on 
November 16, 
completely de- 
wolishing the 
fifteen sinices, 
The damage to 
the Richelieu 
woolen mills 
was very great, 
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THE FRENCH ARMORED CRUISER “MONTCALM.” 

The rakish-looking craft which forms the subject of 
the accompanying illustration is one of three powerful 
arwored cruisers which are now ander construction 
for the French navy. These will be known as the 
“Montcalm,” the “Gueydon” and the “Dua Petit- 
Thouars.” The ‘“‘ Montealm,” which was launched 
during the past year, is a fine representative of that 
armored cruiser type the beginning of whose present 
popularity may be traced to the advent of the justly 
celebrated cruiser ‘‘ Dupuy de Lome,” which was en- 
tirely clothed with armor from top deck to waterline. 
The armored cruiser is certainly one of the most, and 
many people believe the most, important fighting and 
tactical element in modern naval fleets ; and as the 
French may be said to have originated the type, at 
least in its later form, so they had been the foremost 
in its development and in the numbers of the type 
which they have put afloat. Great Britain, ever con- 
servative, clung tenaciously to the protected cruiser 
and was slow to follow, as she has in her past history 
so often followed, the lead of her neighbor and most 
active naval competitor across the English Channel, 
To-day Great Britain is building armored cruisers of 
high speed at arate which must soon give her a pre- 
ponderating number of these fine vessels ; for she has 
no less than fourteen of this type, of from about 10,000 
to 14,000 tons displacement and 21 to 28 Knots speed, 
at present under construction, 

The * Montcalm ” is 458 feet in length, 68 feet 8 inches 
in beam, draws & feet 7 inches, and at 
this draught displaces 0,517 tons. She is 
propelled by triple screw engines of 19,600 
horse power at & maximum speed of 21 
knots an hour, Her normal coal capacity 
is 1,020 tons and her total bunker capacity 
is 1,600 tons, and in these totals is included 
a certain amount of liquid fuel. The mo 
tive power is thoroughly up to date, the 
steam being furnished by batteries of Nor- 
mand-Sigandy water tube boilers. The 
vessel is protected at the waterline by a 
practically complete belt of Harvey steel, 
which is 6 inches in thickness amidships 
and tapers to 8°4 inches in thickness at the 

For a little over a quarter 
commencing from the bow 
and running aft, the waterline belt is 
earried up to the main deck. Associated 
with the belt is a 2-inch armored deck, and 
the various gun positions of the casemate 
or turret type are protected by Harvey 
armor which varies in thickness from 3° to 8 inches. 
There are two submerged torpedo tube dischargers. 
The armament consists of two 7°6-inch breechloading 
rifles carried in two turrets, one forward and one 
aft on the center line of the vessel, both upon the spar 
deck ; eight 64 inch rapid-fire guns mounted in spon- 
sous on the broadside on the main deck, the two for- 
ward and after guns being capable respectively of 
dead-ahead and dead. astern fire; four 3°9-inch rapid-fire 
guns, mounted in broadside on the spar deck ; and six- 
teen 3-pounders and six l-pouuders which are carried 
in couvenient positions throughout the superstructure, 
the bridges und the fighting tops. The ‘‘ Montealm” 


bow and stern. 
of her length, 
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is modeled above the waterline with the characteristic 
tumble-home that is seen in so many of the French 
vessels; but we miss in her the exaggerated ram bow 
which one has learned to associate with the French 
cruisers of former years. The total complement of the 
ship is 612 officers and men, and it is probable that the 
great length of the vessel will enable the crew to be 
very comfortably berthed. 
a ee 
A SAFETY MILITARY SPY-GLASS. 
The ordinary telescope and spy-glass which military 
officers have used for more than a hundred years is 
gradually giving place to an instrument far more 





Fig. 1,—STEREOSCOPIC MILITARY FIELD-GLASS. 


powerful and less likely to expose an observer to the 
long-distance fire of an enemy. The list of dead and 


wounded sent home from South Africa shows that the 
modern high-power wagazine rifle bas rendered the lot 





Fig. 2.—THE FIELD-GLASS IN USE. 


of the commanding officer far more hazardous than it 
onee was. This increased danger and the great ranges 
at which modern battles are fought have been the 
chief reasons why the ordinary spy-glass has been 
found inadequate by the modern army officer. 

The new instrument consists of two tubes hinged 
together and carried by a central handle. Each tube 
is provided with an objective and with an eyepiece. 
By means of a system of total-refleetion prisins the 
image formed by the objective is so deflected that the 
eyepiece, mounted at right angles to the tubes, may 
properly present it to the eye. 

When the instrnment is open, the distance between 

the two objec- 








Displacement, 9.5!7 tons. Speed, 1 knots, Maximum Bunker Capacity, 1.600 tons, Armor: Belt, 3% to 6 inches; gun positions, 3% to 8 inches; 
deck, 2 inches. Armament: Two 76-inch; eight 64-inch; four 89-inch; sixteen 3-pounclers, alx 1-pounders. 


Torpedo Tubes,2. Complement, 612. 


tives is about 
sixteen inches. 
The lenses and 
tubes are so 
arranged that 
a stereoscopic 
effect is ob- 
tained. 

In order to 
wake use of the 
stereoscopic 
spy-glass, the 
eyepieces are 
first purposely 
focused. Since, 
in the majority 
of cases, both 
eyes of the 
same person 
are not equal, 
the two evye- 
pieces are fo- 
eused inde- 
pendently. Tie 
instruments 
are regulated 
for a 26 inch 
spacing of the 
eyes, which is 
the average. 
For persons 
having eyes 
differently 
spaced, there is 
a very simple 
mechanism for 
regulating the 
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apparatus. A marking arrangement per- 
mits of making such regulations once for 
all. 

The stereoscopic spyglass may be employ- 
ed in two different positions of the tele- 
scopes, one nearly horizonta! and the other 
nearly vertical. 

The first position, as in Fig. 1, increases 
the spacing of the eyes through an optical 
illusion. In this position of the telescopes 
remote objects situated in different planes 
can be seen, The second position (Fig. 2) 
increases (artificially likewise) the stature of 
the observer, In both cases, the observa- 
tion may be made from a place of conceal- 
went. For the horizontal position of the 
telescopes, the observer merely takes shelter 
behind a tree and allows the ends of the in- 
strument to project behind the sides of the 
tree. Fig. 2 needs no comment, The ob- 
server can calmly make his observations 
while concealed behind a wall, with the two 
extremities of the apparatus carrying the 
objectives projecting above the obstacle, 

It is hardly necessary to dwell upon the 
utility of the instrument from a 
wilitary point of view. From a 
very interesting report made by 
Lieut,-Col. Becker, of the Swiss 
army, we select the following pas- 
sage: “With a common ordnance 
fleldglass we observed, at a distance 
of about two wiles, a trigonome- 
tric signal situated at the same 
height as ourselves and on the 
verge of a forest. It was impossi- 
ble to recognize whether this signal 
was upon the very outskirts of the 
forest or remote therefrom, Upon 
making the same observation with 
the stereoscopic spyylass, the signal 
appeared remote from the edge of 
the forest, and it was possible, be- 
sides, to estimate the distance that 
separated it therefrom at 40 or 50 
feet. The artilleryman will at once 
recognize the advantages that may 
be derived from so precise an ob- 
servation.” 

The instrument under considera- 
tion magnifies ten times and em- 
braces a linear field of 65 yards. 
Its weight is about a pound and a 
half, and it may be easily carried 
in @ case. 





THE BOLOMETER OR ACTINIC 
BALANCE. 
BY MARCUS BENJAMIN, PH.D. 

In the domain of astronomical 
physics American scientists hold a 
foremost place, and among those 
who have devoted their attention 
to that branch of science, Samuel 
P. Langley has been accorded the 
highest honors. 

In 1867 Dr. Langley was called to 
the charge of the Allegheny Obser- 
vatory in Pittsburg. The obscured 
condition of the atmosphere, due 
to the smoke from the many 
large metallurgical and other 
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industrial establishments in the 
vicinity of that city, made it 
practically impossible to study 
the smaller heavenly bodies, 
and he naturally turned his at- 
tention to the sun, beginning al- 
wost at once that brilliant series 
of investigations with which his 
name has been so honorably con- 
nected, 

As has been indicated, it was 
doubtless the atmospheric con- 
ditions that surrounded Pitts- 
burg that led Dr. Langley to de- 
vote his attention to the sun, 
and it seems equally probable 
that it was these conditions that 
influenced him to investigate 
the phycieal conditions of that 
great orb. But even physical 
conditions may be differentiated, 
for to be exact, it was chiefly 
with the amount of light and 
heat radiated from the sun that 
he occupied himself. 

In February, 1874, he publish- 
ed his first paper on the sun, and 
in it hedescribed in minute de- 
ta‘’’ .« general solar surface and 
the extraordinary sun spots, 
Four years later, in discussing 
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the temperature of the sun, he compared 
the heat and light of the sun to that of 
molten steel in a Bessemer converter, and 
at the same time showed that the tempera- 
ture of the sun was very much greater than 
1500° C., which was the temperature usually 
accepted by men of science. These results 
were obtained by means of a thermopile, 
which was the most delicate instrument then 
known for measuring radiant energy. It 
became manifest to Dr. Langley that an 
apparatus more sensitive than the thermo. 
pile. and which at the same time should be 
more accurate, would be of the utmost 
value in such investigations. What was 
needed, he said, was ‘a measurer of radiant 
energy, and not a mere indicator of the pres- 
ence of feeble radiation.” Aiced by a grant 
from the Rumford Fund of the Awerican 
Academy of Arts and Sciences, he set to 
work in December, 1879, to invent an instra- 
ment that would yield the desired resulta, 

His earliest design consisted of two strips 
of thin metal placed side by side in condi- 
tions of environment as nearly identical as 
possible and in such a manner that 
one strip could be exposed at plea- 
sure to the source of radiation, 
When warmed by the radiation, the 
electrical resistance of the strip ex- 
posed increased preportionately 
over that of the other, and this in- 
creased resistance to the flow of 
the current from a battery could be 
measured by a walvanometer, 

Having thus determined the na- 
ture of the instrument to be uses, 
the next step was to study the best 
method for its manufacture, and in 
this much time was consumed in 
experimenting. To secure a radiat- 
ing body that would not vary from 
one experiment to another, or from 
day to day, was the first problem to 
be considered, and it was not an 
easy one. He decided to ewploy 
the flame of a petroleum lamp with- 
in a glass chimney, the radiation 
being limited by a circular opening 
of one ceatimeter diameter in a tri- 
ple cardboard screen. 

With this lamp he tested various 
metals, such as gold foil, platinum 
foil, and various grades of plati- 
num wire, gold leaf gummed on 
glass, extremely thin sheet iron, 
and the same metal blackened with 
camphor smoke. The size of the 
strips was also carefully studied, 
and he found after much painstak- 
ing work that the best results were 
obtained with an instrument which 
he described somewhat as follows: 

Metallic steel, platinum or palla- 
dium are rolled into sheets of from 
rhe tO yoyo Of a willimeter in thick- 
ness, and from these sheets strips 
one millimeter wide and one centi- 
meter long, or less, are cut, These 
strips are then united so that the 

current frow a battery of one or 
more Daniell’s cells shall pass 
through them. The strips are 
in two systems, arranged soue- 
what like a grating; and the 
current divides, one-half pass- 
ing through each. When the 
two currents are equal, the nee- 
dle of a delicate galvanometer 
will not be deflected ; but when 
radiant energy in the form of 
heat falls on one of the systems 
of strips and not on the other, 
the current passing through the 
first is diminished by the in- 
creased resistance; and, the 
other current remaining unal- 
tered, the needle is Gofleected by 
a force due to the battery direct- 
ly, and immediately to the feeble 
radiant beat, which by warming 
the strips so little a8 yyhyy of 4 
degree Centigrade, is found to 
produce a measurable deflec- 
tion. 

fo delicate was the instru- 
ment thus added to the tools of 
science that it was said by Dr. 
Langley that “a change in the 
temperature of the metallic strips 
of one hundred-thonsandth of 
a degree can, I believe, be thus 
noted ;” and it is evident from 





ve 


the excessive thinness of the strips that they take up 
and part with the heat alwost instantly, 

The sensitiveness of the instrument depends oatur 
ally upon the amount of current used, With the eur- 
rent which experience recommended as leaving a very 
was found that the 
bolometer ehowed a sensitivenessa of from ten to thirty 
that of the delicate thermopile, area for 


steady galvanometer needle, it 


ties thoat 
area 

\' feet, when the inetrument waa used, two observ 

were required, one of whom Wasa oooupied in reeord 
ine the reading of the eivele whieh fixed the place of 
the bolometer in the apeetrum, while the other aat at 
the walvanometer and noted through how many divi 
sione Of the eeale the heedie ewunge, owing to the elee 
trie disturbances, This profes Was exceedingly tedi 
ous, and involved going over the work again and again 
indeed, the wal 
Vanometer had to be read over a thousand tines to ob 
tain with sufficient aceuracy the position and amount 


of a deflection of the energy-eurve in any single part of 


with almoet interminable repetition | 


the invisible region 

As an illustration of the slowness of the process, Dr 
Langley said that “it took nearly two years to fix the 
position of twenty lines” 

Some years afterward Dr. Langley was called to the 
Smithsonian Institution, and there organized the Ae 
trophysical Observatory, in which the work of examin- 
ing the infra-red portion of the spectrum by means of 
the bolometer was continued. He then introduced a 
inethod by means of which the work could be carried 
on not only with far greater rapidity, but with greater 
certainty, and by an automatic process. Briefly, it 
was as follows ; 

Originally, as has been said, the deflection of a spot 
of light apon a scale was read by one observer, while 
avuother simultaneously read the position in the spec- 
trum of the line that caused the thermo electric dis- 
turbanee. In the automatic form a photographically 
sensitive plate was substituted for the scale on which 
the light was deflected, and both observers were dis- 
pensed with. As the needle swung to the right or left, 
the spot of light would trace upon the plate a black 
horizontal line, whose length would show how far the 
how great the heat was which 


in the speetrum., 


needle moved and 
originated the impulse 
vened, an impuise originated by the movement of the 
spectrum over the bolometer thread when the needle 
swings a second time, it will go over the same place ; 
but if the plate be provided with clockwork so as to 
produce a uniform vertical movement of the spectrum, 
the combination of the two motions of the needle and 
the plate will trace upon the latter a sinuous curve 
which will be, ia theory at least, the same as the 
eurve formerly deduced from thousands of galvano- 


If no other conditions inter- 


meter readings. 

If we assume that the 
spectrum as well as of the plate are controlled by the 
same clockwork, so that the spectrum is caused to 
move uniformly over the bolometer thread, and that 


movements of the invisible 


these movements are by accurate mechanism rendered 
absolutely synchronous with those of the moving 
plate, it is evident that not only the amount of heat, 
but also each particular position in the spectrum of 
the thread of the bolometer which can alone corres- 


pond with any given inflection of the curve, can be 
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deduced from the photographic curve traced on the 
moving plate, 

To this automatic form of bolometer the name of 
‘‘spectro-bolometer ” has been given, and as the prin- 
ciple on whieh the apparatus was constructed may not 
clearly indicate its method of manipulation, the follow- 
ing deseription, taken from Dr, Langley'sown account, 
ia added, It way be said that the installation has re 
ference to the Mmithsonian Astrophysical Observatory, 
where for some yeara it bas been in active tae, 

Hesaye: "A beam from the mirror of the siderostat 
ie conveyed through the alit of a telescope having a 
rook salt objective of about ten metera foeal length to 
the prinu, Whieh la mounted Of the Wiaesive apeetio 
bolometer, the novel feature lying in the theehanieal 
connection of the large eirele earrying the 
& distant photographie plate susceptible of vertical 
motion and taking the place of the seale formerly in 
front of the remote galvanometer, both circle and plate 
being how moved by the same clockwork through a 
eontinuous train of shafting, whieh works with euch 


pristy with 


steadiness and precision as to make the two move 
mente entirely synchronous.” 
To understand this better, let us suppose that the 


very slowly moving citele earrving the pris moves the 
spectrum through one minute of are in one minute of 
time, across the vertical bolometer thread. To the ob 
server watching the spectrum the motion is as slow as 
that of the hour hand on the dial, but it is continuous 
and aniform, and the same mechanism which causes 
this motion of the spectrum of one tminute of are in 
one winute of time causes the photographic plate to 
move vertically before the galvanometer mirror at any 
given rate ; for instance, at the rate of one centimeter 
of space in one minute of time. It follows that during 
every second of this minute a portion of the spectrum 
represented by one second of are will have glided be 
fore the bolometer thread, and that during this same 
second the photographie plate will have been lifted 
automatically through one-sixtieth of a centimeter in 
space ; the essential thing being that the plate shall 
show, on simple inspection, not only the inflection of 
the energy curve there written down, but the exact 
relative position in the distant spectrum which the 
bolometer thread occupied at the moment it caused the 
disturbance. By suitably changing the wheels on the 
clock work we may cause the spectrum to move fast or 
slow, in the former ease giving only its principal in- 
flections, in the latter case giving a great deal more of 
detail, but with liabilities to error, 

It is with this instrament that for nearly ten years 
persistent work in the examination of the infra-red 
solar spectrum has been carried on. This extended re- 
search is now fast drawing to a close, and in the last 
annual report submitted by Mr. Abbot, who, under 
Dr. Langley, has charge of this work, may be found 
the following summary of the results obtained. He 
says: “ While our kuowledge of the infra-red still re- 
mains less complete than that of the visible spectrum, 
both in the number of absorption lines mapped and in 
the accuracy of determination of their wave lengths, 
yet the difference in the wethods of observation must 
be recalled. On the one hand are the most powerful 
gratings with all the advantages of direct photography, 
while on the other is only a simple prism, in whose 
dark spectrum we grope for cold lines and measure 
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cheir wave lengths indirectly, The results of the latter 
process are 750 linea determined in wave lengths to an 
accuracy of three parts in ten thousand, and besides—- 
what photography does not give—an exact Knowledge 
of the distribution of the sun's energy,” 

At the the sun the bolometer 
was used in connection with the observations made, 
and the heat of the corona was, for the firat time, sue 
‘hie apparatus used by Mr, Abbot 

the observer's hand, at distance 


recent eclipse of 


oessfully observed 
Was eo sensitive that 
of five feet, gave a deflection of the galvanometer of 
BINTY aGale GiVisione 

glad of thie epportunity 
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In e@onelusion, | au very 
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printe from whieh 
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the ilusettationa that aeeompany artiele 


thade 
ee 

The Current Supplement, 

In the eurrent 
SUPPLEMENT will be found, 


AMERICAN 
articles, a 
aipli 


issue of the SCLRNTIFIC 
among other 
Roman 
ancient 


well illustrated deseription of some 


theaters and ah aeeount of trade in Asevria, 
both of whieh should prove of interest to those of our 
“The Aqua 


* ja the title of an article 


readers Who have an arelmologieal bent, 
rium at the Paris Exposition 


which deseribes the remarkable work of MM. Albert 
and Henri Guillaume. The well-known chemist Berthe 
lot tells of the experiments which he has conducted 


for the purpose of determining when and why potas 
sium chlorate explodes. In an illustrated articie on 
the “ Metallurgical Aluminium,” the Gold- 
schmidt process of industrially utilizing the chemical 
wetallic oxides is described 


Uses of 


reaction of aluminium on 
at length. The process bas attracted no little atten- 
tion both here as well as abroad. The Thomson- 
Houston underground trolley, recently opened for ser- 
vice between Place Pereire and Montmartre, in Paris, 
is illustrated and described. ‘Clockwork at the Ex- 
position of 1900” is the title of an illustrated account 
of some horological curiosities. The address delivered 
by Mr. H. W. Jane on the ‘Present Condition of the 
Coal-Tar Industry,” before the Philadelphia Section of 
the American Chemical Society, is published in fall. 
Mr. H. C. Weeks exhaustively discusses the * Exter- 
mination of Malaria-Breeding Mosquitoes by Petrol- 
eum and Drainage.” The new rattier for testing pav- 
ing-brick and the improved impact testing-machine 
which have been installed at Purdue University are 
lescribed and t i in a paper contributed by Prof. 
William K. Hatt and W. P. Turner. The turbines ex- 
hibited at the Exposition are discussed and illustrated 
in a well-written article. How structural iron is cut 
by the electrical are is told by J. R. Cravath. The 
consular and trade notes will be found in their usual 
places. 
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RECENTLY PATENTED INVENTIONS 


Engineering Improvements. 

ROTARY ENGINES.—-Apram L. Scupper, 
Deposit, N. Y In the annular casing of the 
engine is a steam-chamber The casing is pro 
vided with inlet and exhaust ports and with a 
siot for the piston-disk, having a head filling 
the steam-chamber An abutment siides in 
guides in the casing. A cam-disk is mounted 
to turn with the piston-<lisk and is engaged at 
its free-end by a pivoted lever. A rock-shaft 
has arms connected with the upper end of the 
lever and with the abutment. The valve for the 
admission of steam is opened for approximately 
one-half the rotation of the piston-disk and Is 
then closed for the other half of the rotation, 
whereby the steam which has been admitted is 
expansively used The amount of the steam in 
each chamber may be varied by altering the 
shape of the cam so as te hold the valve open 
for a longer or shorter time. 


CHECK-VALVE. Tuomas J. Hacxert, 
Wardner, Idaho. The check-valve comprises a 
valve body having an Inlet and an outlet, be- 
tween which ts a conical valve-seat. Caps 
serewed in the body have elongated, inwardly 
projected tubular bearings or guideways. In 
one of these guideways a stem is received; and 
the other guideway receives a second stem, 
which has a flange and a threaded end, screw- 
ing In the conical core of a valve provided with 
aa integral flange. A conical ring of flexible 
material fits on the valve-core, between the 
flanges. ‘The valve is made preferably !n sec- 
tions to permit the convenient removal of the 
ring. 

VALVE FOR PUMPING-ENGINES.—James 
8. Arkr-son, 601 Twenty-sixth St.. Louisville, 
Ky. The inventor has devised a valve and a 
steam-chest baving a flat base provided with 
central and end ports and with a curved ex- 
haust passage formed us a groove in the base. 
A platon and cylinder have @ dat top provided 





with steam-passages, some of 
grooves extending in the flat top 
coincide and 


steam-chest 


formed as 
arranged to 
those of the 


The passages are 
communicate with 
base The piston-valve acts 
to allow alternate induction and 
steam to and from the piston cylinder through 
the proper passages, and is itself acted on by 
live steam and shifted at half 
reciprocation, so as to cut off steam at tue 
right moment. The formation of the passages 
effects a economy in 


exhaust of 
each 


thereby 


as grooves considerable 


the construction of the engine, as compared 
with cored castings. 
Electrical Apparatus, 
ELECTRICAL CONNECTION WiLLIAM 
Geenarpvtr, Hazleton, Penn It is the purpose 


of this invention to provide a convenient 
vice for facilitating the connection or discon 
nection of electrical wires. 
nection bas two insulating sections, one being 
provided with a projection and the other with 
a cavity in which the projection ts received. 
Oppositely-disposed dogs are carried by the 
section having the cavity, and work through 
the walls to engage with the projection of the 
other section so as to hold the two sections 
together. Electrical conductors are carried in 
the sections and are in contact with each other 
when the sections are engaged. 

ELECTRIC SWEEPER AND DUST GATH- 
ERER.—Cortnxe Dvurovr, Savannah, Ga. In 
the casing of the sweeper rotating brushes 
are arranged which are driven by an electric 
motor. Above the brushes is a suction-fan also 
driven by the motor and serving the purpose 
of throwing the sweepings and dust upwardly 
against a screen containing a sponge or moist- 
ened cloth. The arrangement is such that the 
motor can be readily moved when the machine 
is not to be used as a sweeper. If the device 
is to be used for street cleaning, a scraper ts 
added which serves the purpose of loosening 


| 
which are | 


| 
automatically 


} cap is cemented both 


The electrical con- | 





If the device ts 
cleaning 
mop is 


the dirt on the street surface 
to be hotels for 
hard 
employed on the outside of the casing 

INSULATOR. 
den, Germany The insulator 
pin; a insulating piece designed to fit 
over the reduced and screw-threaded end of the 
smprising 


used in hospitals or 


wood o tile floors, a 


rotating 


Freiberg, Ba- 


consists of a 


EMIL R‘SLER, 
lower 


pin; and an upper insulating piece 
a part having a and a 
threaded meta! lining inserted in the bore. A 
to the upper insulating 
plece and to the lining. The upper insulating 
is adapted to threaded 
end of the pin and to clamp an electric wire 
between itself and the lower Insulated plece. 


central bore screw 


plece screw on the 


Mechanical Devices, 


WINCH Ro \ I Ka 
land, New Zealand rhis improved winch is 
a direct fair-lead winch, which, when swung 
around at the required angle, hauls, lifts or 


lowers loads directly without the use of lead 
locks. The invention comprises a winch-barret 
driven by vertical gear-wheels from a main 
horizontal gear-wheel, whick is movable on a 
circular guideway bolted into a frame, so that 
the winch can be turned through a portion of a 
circle. A pull-back drum operated by gearing, 
and a horizontal capstan or gipsy, are pro- 
vided. A vertical shaft carries a capstan or 
gipsy on its upper end and is secured to 
the main horizontal gear-wheel. By means of 
clutches the vertical gear-wheels can be thrown 
out and the winch held in horizontal adjust- 
ment. 

LUBRICATING APPARATUS.—Leon Ser- 
potter, Paris, France. The invention is a me- 
ehanically operated lubricator of the kind tn 
which of] is drawn from a reservoir by a piston 
and delivered to the parts to be lubricated 
through distributing-pipes. In the present tn- 
vention a piston is provided, which is de- 


signed to be simultaneously rotated and recip- 
rocated in a attached to the reser 
voir, so as to lubricate without the interven 
pressure valves. A device 


cylinder 


tion of suction or 
is also provided whereby overpressure is avold 
used for lubricating 


ed if the 
under 


apparatus be 


pressure, 


Designs. 
SMOKE-PIPE REGISTER.—GrorGe Kess- 
| LER, Brooklyn, New York city The leading 


feature of the design consists of a rim joined 
by openwork with a solid ring and a center- 
piece set in the ring. 


COLLAR-PROTECTOR LovIsEe R. Sewwanrp, 





New Brighton, Richmond, N. Y. The shape of 
| the collar-protector is that of an elongated 
|} oval, both sides being convex and one some- 
| what flatte than the other The side which 

flat ha in it middle a V-shaned 

notc! ving the two portions of the collar 

| protector into halves in which all the marginal 

| lines are convexed or inwardly curved lines, 

| terminating at the ends in sharply rounded 
| corners 

TROUSERS HANGER.—-Timotny B. Suv- 


MAN, Tvrone, Pa. This device consists of a 
semi-circular portion formed with a _ stout 
spring wire having a bend or loop at one side 
of the middie for attachment to a nail or hook. 
Two pairs of jaws are provided, one pair 
being attached to each end of the wire and 
having teeth designed to grip the trousers 
legs at opposite points. 

PRINTING-FILM.—BensJamMiIn Day, Hobo- 
ken, N. J. This printing-film for printing skies 
on photographs has a series of dots arranged 
irregularly. Novel and valuable results are 
claimed for this film 

Nore.—Copies of any of these patents will 
be furnished by Munn & Co. for ten cets each. 
Please state the name of the patentee, title 
of the invention, and date of this paper. 
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1 : Elgin Watches 


possess every desirable modern 
improvement — are acknow!l- 
edged to be 


The World’s Standard 


in accurate time-telling and en- 
durance, Jewelers everywhere 
sell and warrant the 


Genuine Ruby Jeweled Elgin 


An Elgin Watch always 
has the word “Elgin” en- 
graved on the works— 
fally guaranteed. 





Refrigerating or 








Booklet Free. 


ELGIN NATIONAL WATCH CO. 
ELGIN, LLL. 





Economical Gas Engine Igniters 


ay of every description for 


Stationary. Marine or 
“FOR | Mig. Co., 






Engines, 
Dynames, Magnuetes, 
Starters, Coils and) 
Plags for cither touch 
or jump spark. 

80 St. C Clair St., Dayton, 0. 
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THE SANITARY STILL 


on your kitchen stove furnishes 
lenty of distilled aerated water at 
Ketone et, 1. DENT asa bo kettle 
Mrs. +RANT. 
widow of the TR he writes: 
have used your Sanitery Still and 
am very much pleased with it. The 
wate r from sull is pure and palat- 
able.” The Sanitar ee used in 
the. w HITE HOU Highest 
award at Paris Sevoution. 
CUPRIGRAPH CO., 


tor booklet. 138 N. Green Street, Chicago. 
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American Sheet Steel Company 
Battery Park Building 

New York 

Manufacturers of all varieties of 
Iron and Steel Sheets 

Black and Galvanized 

Plain and Painted 

Flat, Corrugated and 

**V"" Crimped 





| 
Apollo Best Bioom Galvanized Sheets 
W. Dewees Wood Company’s 
Planished Iron 

W. Dewees Wood Company’s 
Refined Iron 

Wellsville Polished Steel Sheets 


meee Made ag Live 
ts Sellin 





Underneath & overvead generators. 


MAKES ITS OWN GAS | 
At a Coat of One Cent for Ten Hours. 





tives Fetter and Brighter Light Than 
Klort Absolutely safe, No emell, 
trouble. Indorsed and approved by 
re Inaurance U ig Made 
in & sty tes. Prices from 
HK. up. They sell on night to stores 
and families, Ouaranteed to give 
sateefaction, We ‘have agente who 
ere selling 10 to % lampe per dey, 
H's a wonder, Cataiogue free, Write 
for Lerme to agents. 


ACORN BRASS — 
ie 40, Ghicago, lis. 








eae & the Wooden Hen Book; 
free, with a book about the 


THE ACORN LAMP FE 
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Refrigerator, J. TH. Mant... cc cccceccweeee O“"SIS 
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pen an teeetee see oe 64,833 PUBLICATIONS FOR 1901. 
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Rolling-mill, J. ae Ane aeehaaeen’ . 4,645 The prices of the different publications in the United 
Rolling-mill, car-wheel, F. A. Wheeler. 644, (99 | States, Canada, and Mexico are as follows: 
Roof, tin, L. May. easteees ¢b6eunee 04,0 
Rotary engine, G. R. Thach..........+..+. GA,ASO RATES BY MAIL. 
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Rotary engine, F. G Tees . 064.509 | Scientific American Supplement (weekly), one year, 5.00 
Rotary engine WwW. D. Willlamea ° “H4, 801 -_ ort Edition of the Scientific Americal (month 

| Rotary motor, A. Lestrade .+ 64,456 y) in Spanish and English, 3.00 
Saw-clamp J. A. Almquist ‘ (4,452 Building Edition of the Scientifte American - 
Sawmill rossing attachment, R. H. Dickin (monthly), + - - - - - - - ~ 2.00 


son 
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Seale, automatic fur, 
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Screw-« 
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Sere, rigging, = 
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Separator screen or 


Sewing-machine feec 
McKenney 
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ism, Mek« 
Shaft- loop. A. Krau 
Sharpening apparatu 
eardao 
Shaving 
Shoveling-board, N 
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Sliver-can, H 
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Spark arrester and consumer, J. B 
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ride 
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No machine on the market can equal | Sharpening ay . GC. ; 
our Ne. @6 Hand Beach Milling Dh éndaeoe wadbeee 4 
Machine with two speed counter. . . oii... et 
Spindles and bearings of hardened \,.... ” - 4 662 
and ground tool steel. Arranged to | . PP a. yoee tet 
take same size chucks and other  -teetasat . 24 40k 
attachments as fit mouth of bench ‘ F ; > 
lathe spindle. Traverse movement | Smoke-consuming and fuel saving device, ( AcE 
of + T inches. Fuller descrip- H. Bryant et al * 
tion in free illustrated booklet. | Smokeless furnace, steam-boiler, P. Hi oars 
p | Ra~lee » 664,372 
The Pratt & Whitney Co, Hartford, Coma. | con hook, EB. Manes... siiecee. 664,814 
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s, lawn-mower, G. Ri ComBineo RATES To FOREIGN COUNTRIES 
64,504 | Scientific American and a Butiding 
Drosse 4,588 | Scientific American and uilding Edi- 
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Honegger 


Spigot and bung-remover, 


iIngood 
Spoke-swaging mach 


Stacking loose hay or straw, 


Griswold 


Stair-rod and securer, 


Stapling device, J. C. L 


Stave-sawing machine, 


F. Stahl 
Stay. garment, ©. B 
Steam-engine, W iN 


Steam-generator, ( 
Steam-generator, J 
Stitch-separating-ma< 
Steve, cooking. J 
Stove-leg, G. Weildm 


Subsidiary furnace for steam-bolle rsa, W. J 


Baldwin ‘ 664,616 
Sugar, crystallizing, ‘Hh. Claasa n — 664,465 + 
Sulfurie anhydrid, H. A. Prasch. 664,630 Rubber Goods 


Suspenders, 8. Pich 
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making, 
hi 


Switeh head-chair, stub, 


Tack-puller, L. P 
Tap and die holder, 


ing, B. Baron.. 


Teeth-regulating appliance, M. A 
facsimile 


Telautograph or 
Pollak ... 
Telegraph, printing. 


Telegraph-swit« chboard, F 

E Athearn 
system, € 
Telephone-service apparatus, | 


Telegraphy, 

Telephone-exchange 
Thill-coupling, A. W 
Ticket-box, J 
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rump, W Singer ees O04 [07 
Pump-governor, RK. Conrader O04, His 
Punch, die, G. ¢ Ainsworth ‘ is ee art 
Push-button, eleetric, A. Nathans.. HOOT 
Pyrometer, H. von Koehring ° . eee (4,704 
Rack Bee book or music rack 

Rall-joint, F. A. Brewer 4, 20 
Hallway aero-electric brake, © luyers.... 004 812 
Hallway electric safety appliance, BK. L. 

Orcutt seeee G8109 
Rallway-frog, J. Barry O17 
Rallway-awitech, F. 8. Pearson OA, 579 
Rallway-ewitch, automatic, W. W Hotfman 

and F. W. Powers OO4,750 | 
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commercial light without the aid of countershafts or massive fi 
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GAS and GASOLINE ENGINES. wisi 23% 


MEST GRADE ENGINES FOR ALL POWER PURPOSES. 
Largest ‘Exclusive Gas Engine Factory in America, 
Fngines held in stock in principal cities for quick delivery. 


and Mexico. 


Terms TO ForREIGN CouNTRIES 


” WALRATH 48,2. 2480uuN= 


Made in one, two, three and four cylinder type. The 
ne engine that holds a volt meter as close as an automatic steam engine 
to all power purposes, stationary or portable, and espec wild 
Guaranteed to produce a first- 
whose. 


all parts interchangeable and accessible. Send lor catalog "S."" 


Marinette iron Works Mfg. Co., Marinette, Wis., U.S. A. 
. &. Wuee ten, General Sales Agent, Chicago office, 901 Fisher B’ld’g. 
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Supplement, and Building Edition, 
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YOST 
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They go to all 
Globe. Write for 
e want Agents 
M’f'd only by 


sor, Conn, 
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No. 4 Mode 




















The distinctive features of the Yost Ma- 
chine, permanent alignment, direct inking, 
simplicity, and 
durability are shown in perfection in the 
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Its special features are worth your time and money. 
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Illustrated Weekly 
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writers cover every important field the world over, 
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culture and refinement among the masses than any other paper of its class in the 
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Planting Time 















ia not faroff. Planning time is here. De- 
olde now, what you want to plant when 
the frost leaves, Send at once for 


Vick’s Garden and Floral Guide 


It's more than a seed catalogue— 
it's an illustrated book of infor- 
mation, helpful to every one 
who plante for pleasure, es- 
gentia: to every one who 
plante for profit. Sent free 
to those who mention what 
they wish to grow. 
JAMES VICK’S BONS, 
Box 1519, Reehester, N, ¥. 


Metabe’s Portable Elestris Counepe 


For Loading Ships from Docks and Warehouses 
saving over % per cent in time of loading. By means 
of this portable ship and warehouse Conveyor, any sack 
or package cargo, that can be handled ina sling, can be 
put aboard ship as fast as it can be stowed and in an 
unbroken condition. 

By means of this Electric Conveyor, 
sacked goods, ete. can be delivered at the 
rate of 4,000 sacks per hour; and it 
staging and hoisting. 

Correspondence with + warehouse and stevedor- 
ing firtas solicited, when photos and a full description 
of the invention will be forwanied 

Address Capt. W. L. McCABE, Stevedore 

Tacoma or ‘Seattle, w ashington. 
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Hawkins New Catechism of Electricity 

for Engineers, Electricians, 
Wirewen and Amateurs, 550 
yages 300 i llustrations,bound 
in leather, pocketbook form, 
gold title and edges. Strict 
y Up-to Date. Host paid #2 
Audel & Co. 63 Fifth Ave., N.Y. 










A Cutter Milling Attachment 


is indispensable for the proper execution 
of particular kinds of work yur_S-inch 
Prec sision Lathe is fitred for this and 
Gear Catting. No extra belts are re- 
quired as the friction gear at end of 
feed rod takes the place of a belt 
and cone feed and allows the feed to 
slip in case of work jambing. Varia- 
, tion of feeds allowed by 
change gears of lathe. 
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blast to 4 blow-pipes, each 





burning 500 feet of gas in ten hours. Air 
nozzles to be 1-16 inch opening A strong 
biast and small air jet gives ec my of gas 
ns my This pump is also capable of 
)-gal. tank to 4#)-lbs. pressure 


Weight 30 Lbs. Price Only $12.50 
De da to express company in Chicago 
Send for Book let 


. S. COMSTOCK, Manufacturer 
71 ~ Jackson Bivd., Chicago, m. 


W F | [ DRILLING 


Machines 


Over 70 sizes and styles, for drilling ei r deep or 





shallow wells in any kind of soil or rock. Mounted | 
on wheels or on sills, With engines or horse powers. 
Strong, simple and durable. Any mechanic can 


Operate them easily. Send for catalog 
WILLIA us BROS.,, Ithaca, N. Y. 
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ARMSTRONG $ No.0 THREADING MACHINE 
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brass, also bolts Oo speeds, | 
one tor pipe \& to 1 inch; the 
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Armstrong adjust able dies. Oth- 
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Mfe. COs, 139 Centre Street, 
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CE steer tere teecr: eC 


reet, Milwaukee, Wis 


Established 1867. Wm, Traut 











Model Worka, Chi », TH. if 
tal ot t Model ppli 


NOVELTIES & PATENTED ARTICLES 


ing Dies, Special M 


chinery. K. Konfgsiow & Bro., 181 Seneca .,Cleveland, 6. 











~ | Experimental & Model Work 


Cir. & advice free. Wm. Gardam & 80n,45-51 Rose St.,.N.Y. 


Box-blank, H. B ee0e8 
Hox lock and hinge fastener, G. B. Schmidt, mapert ede! Mate 
Bracket, window-shelf, Kh. Powers . B. Madison St. Write for 
Caddy, J. B. Long oseeee 808 ik Dee onus 
Coaster-brake brake-ring, J. @. Ze gier. a" 
Crayon-holder, F. D. Jones 
Display a I, Steinau, Manufactured by Contract. Punch 
Dotly, Be. Galt... cc ccecceneecscoes 
Drum, heating, EB H. ‘Hue nefeld b60d0ee0 
Fish-hook, W. C. Bower... ....cecees 
Furnace-front, T. R. he nne ~" and 

AMM ccc csr ccccessccseveseereersssssese 
jas-burner, KR. H Ww hite 8606 
Gasket or packing of ‘pipes or 


Horseshoe 
Horseshoes, 


Leat 


Lega, 


Nail 
Over 


Padlock, 8 R 


other apparatus, C 
Conlin ; 
setting, G. G. M. F 
rubber cushion, 
metallic plate 
J. B. Gravis os 
her fabric, ( D 
ankle member 
Farrier ove 
set, J. Adkins e 
1, warming, J. R. Carte 


Ww i 
for 








for “i 


Slay make r 


Merwarth and F. 





Hartmann . 33,768, 


M. Logan 





versal Kecentric Mill. 


for elastic-tread, | 
sie ie 33,791 | 
iiiams. . ceeees 88,808 | 7 l 
artificial, G. W. | ica 


ee Re Bates VET sr vasravings, 25e, 
MARI ‘INKA & «¢ 


rand J. B. Haus. 
: ieee | 


GRINDING MILLS 52%," 


Add ae MP 
re . MP- 
| SON, 28 Redney ‘Mreet, Brookly: Se Y. 


Ma ind of a 


ALL PURPOSES. 
us 











Apparatus. 


Catalogue, just out, 


Parlor Tricks Catalogue, free. 
ork. 


0. Mire, 498 Sixth Ave., New ' York. 


VOLNEY W. MASON & CO., 


Friction Pulleys, Clutches & Elevators 
PROVIDENCE, R. I. 











Post-base R I Wood oe . 
Register deflector, floor, J. 8. Low ry. 
Sabretash, R. W. Owen...........- 
Shade-roller bracket, W. R. Maddern and F 
H. Higbee, Jr 
Shears member, D. C. Wheeler 20 
Shoe quarter . W. W. Glanville L EARN 
Stay-end, ( MeCue « asielee . a 
Stove-door, Carter and J. EB. Haus TO WRITE — 
feld . oes 
Stove, lamp, G. Ebel . ADVERTISEMENTS 
Stud or button for garment-supporters, D. H 
Warner 33,771 eres 
Telephone-receiver supporting bracket, E. C perimental, fn 
Piexotto .. seve Y: 
Tombstone, C. A. Swee t Rew ose City port mech: 


Tug 


fastener, 8. A 
Undergarment, G. O. Cook 
box, stop, A. H. Me 


Valve 
Washboard, 8S. R. 


Acetylene, 


Sargent 


aioe 


TRADE MARKS. 


chemical compo 
Deutsche Gold 
vormals Rossler 


Ale, Springfield Brewe ries 

Bake ry products and 
name, National Biseui 

Beer, George Gunther, Jr., 


Blood-purifier, M. J 


Sout 
sutt 
Cem 
Cher 


Clippers, 
‘ocktails, T. H 





Gum, 


crutt 


Hare 
Line 


Liniments, 


Mac 
Mac 


aroni, 
Chas 
Medicinal 
diseases, 
pany 
Medicines, ce 


s and shoes, EK. W 
erin or oleomargarin, 
ent, Portland, Hamme 
nical, pharmaceutical 
ducts and preparation 
Sander 

bolt, H. K 
Handy & 
Ovine Cor 
and 


substitute, 
desiccated 


oring extracts, W 
J wad, Jr & Cor 
Hartwig & I 





ts, dried, 


spruce, A. A. Low 
a-percha, caoutchouc 
made thereof, 
Maatschappij 
weavers, S. Beaumon 
Iware, certain named, 
n goods, J. A 
horse, 
ecard 
aront, 


noodles, 


spaghetti, 
Chas. Maull 
spaghetti, 
Maull Macaroni 
preparations 
i Van Vieet-Ma 
named 

ompany 


rtain 


eonard’ & C 








Morgs an es : ; 


and Silber Scheide 
confect 


Pfunder 


Porter 


granulated, 8S. T. G 


MeMurray & 


cereal foods and starch, 


Nederlandsche 


Oneida ¢ ‘ommunity 
Sparrow 
L Medicis, 
Mezza 
Mecaroni Company 
vermicelli 


for 


iners..... 





‘AUTOMOBILE T 


Best variable 


| 888 Washington St., 


und for purifying, 


Anstalt, } 





( ompany 
tlonery, 
t Company 





certain 


PALMER BROS., - 





vice. 
E MOTOR 


INUTES a day in the study of 
advertising will fit you for $25 to $50 
per week position. Employed grada- 
prove it 


We teac' pe A = 


e tool, or any class of work 


MODEL, 
ae by ‘aly —— factory, centrally located in 


anics, estimates given, cor- 


| Fespondence solic ited. MODELS, Box 773, New York. 


RANSMISSION, 


Wine for catalogu 
OH N. ¥. 


PALMER Stationary 
and Marine Gasoline Bn 
zines and Launches, Motor 
Wagon Engines, Pumping 


Engines. 
al Send for Catalog, 
- MIANUS, CONN, 


EEL PEN 






There is — so good in the 
y of a pen, 


STEEL PEN co. fc Jahn St., New York. 


V ANTERD.— DRAFTSMEN, AN EXAMINATION 
e applicants wil! heed at the Navy Yard, Nor- 
folk, anuary 4, 101, for one first-class ship orafia- 
man « 4 per diem and two second-class ship drafte- 
men at $4.00 per diem in we Department of Construction 
avy Yard rree Recond 
Np P chettunen at 4 ‘and one third. class 
p= dra taman at $5.28 per denn in office of the U. 8. 
Supt. Naval Constructor, Wm. Uohmond, 
Va. The examination wil! be o re who 
can give evidence of pzpuetence a be ‘ainn of work for 
which they seek employment and who are citizens of the 
United States Applications should be add hy 
Commandant, Navy Yard, Norfolk, V yy eae must be de 
livered to him on or ge Monday, Noa 
plication receiv this date will ‘te consider: 
wh applicant will ntnte in bis application his name, 
residence, presen - ~~ tion, ernensmip and pre- 
vious Cooupenten or work done The applications will 
be accompanied by evidence of citizensh p and by = 
ficates., preferably from previous employers as to 
acter, habits of industry and sobriety and skill and 
experience in work of the kind requirec 
JOUN D. LONG, sec retary of the Navy. 


ODELS 


ae Wy Va., and th 


A yt 


EXPERIMENTAL w 
Inventions develuped. Special M. 


RK. 
inery. 


E. Ve BAILLARD, F Fox x Bldg. Frankiin Square, New York. 

















BACKUS eA SoLINE ENGINE 


Simple. Kconomical. Durable. 
Sitable for ali kinds of work. 


Backus Water Motor, cheapest power known. 
Write for circular and prices. 
BACKUS WATER MOTOR CO,, Newark, N. J., U.S.A. 
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Brewing © ompany 


surt & ‘Company 
Wm. J. Moxley 
r Society 

and surgical pro 
8s, certain named, 


Company 
npauy 


PERFO RATED META 
NM? FORALL USES. MADEAS REQUIRED. 
YA HARRINGTON&KING PERFORATING ©.CHicAGS. 








Company 
npany 
Jennett 


ground, A. 8 





rubber 
Gutta 


and goods 


Per 





t & Fils 


& ¢ 





ompany 
veuve Tri 
.. 85,641, 35,642 
ni, vermicelli and 
and noodles, 
Company . 
certain named 

» rug © 

nsfield Drug Com quickly 
proprietary, 8. B tions strictly confidential. 
. sent free. Oldest agency 


¥ 
= 
= 










50 YEARS’ 
EXPERIENCE 


TrRave Mar«s 
DESIGNS 
CopyricuTs &c. 


Anyone sending a sketch and description may 
ascertain our opinion free whether an 
invention is probably patentable. 


Communica- 
Handbook on Patents 

for securing patents. 

receive 


Scientific American. 


largest cir- 


journal. Yerms, $3 a 


Sold by all newsdealers. 


MUNN & Co, 36: eroacmay, New York 


Washington, D. C, 





Mineral wate J.C. Willcinson Patents taken through Munn & Co. 
Oils, lubricating, W. P. Fuller & Company special notice, without charge, in the 
Oleomargarin and butterin, Oakdale Manufac 

turing Company ° eeecee ocee e < | 
Paints, metallic, Winter's Metallic Paint 
» Veena . ; cone. a oe | A handsomely tilustrated weekly. 
Photographic plates, dry glass, Kirk, Geary eee culation of any scientific 

& Company ° . 620 | year; four months, $1 
Polish, furniture, Sozo Supply Company 35,666 | : 
temedies, chemical and pharmaceutical, C 

Schroeder 5,640 

Remedies for certain named diseases, inter | Branch Office, #25 F 8t.. 

nal, Seott & Starling 35,636 | 
Remedies for diseases of stomach and intes | 

tines, R. Satz y Carlos 5.454 | 
Stoves, ranges, furnaces, ovens and he “ating rT ae 


drums, E. H 









Huenefeld 


















An Attachment Wi" fhir pe” 
mnakes & powerful ul MAGIG LANTERN. 

Satna ee We pay charges 

cnicae0, TLL. 






ACHE ENGRAVING CO., 





i P= SEND FoR FREE CATALOGUE. 


Prairle State incubator Co., 
Homer Olty, Pa. 








FOR SALE, a‘hine SaPstitetioa” fant 


owners not active aor conversant with the business, 
thoroughly capable man who would know what and how 
to mameneane, We with come Ny canes can buy this plant 
on WATE TOV 
OWN Mra CO., Watertown, Wis. 
D.L.H © L 4 E nm 


TH OROAD 


REGEALED ICE MACHINES 








addeees 

—_ we rewills show you 

ne fom =. Lah aday 
we 
furnish the work and teach you oe i wom ie 
the locality where you live, Send us your address and we will 
explain the business fully, remember we Gusneee aclear profit 
1 for every day's work absolutely sure. rite at once, 
ROYAL MANUFACTURING CO, for 364, Deireit Bich. 





74 | 
Sugar and syrup, maple 4. A. Low.36, ‘él te mie 
Vehicles automatically-propelled wheeled, 
Locomobile Company of America 35,077 

Vehicles, certain named wheeled, Southern 

Reck Island Plow Company % 7 
Washing compound, W. H. Rager 35,005 
Watches, watchea and watch-movements, a 

Keystone Watch Case C ompany 85,630 By EDWARD Ww. BYRN, A.M. 

Whisky, J. W. MeCulloch : 25,647 

Whisky, Rosskar Geratley & Company 25,648 

Ww iy - Fn apy ae cordials, Gavexal "Wine , Large Octavo, 480 pages, 300 illustrations. Price $3.00. Half red morocco, gilt top, $4.00, 

Company + sees B5,046 By mail, postpaid, to any country in. the world, 
LS Tu new volume, which worthily celebrates the close of the 
LABELS. century, as far as the arts and sciences are concerned, has been 
Cyclo,” for an extract, Vail Broa.... 8.008 met with the warmest praise by both reviewers and readers, The 
se ’ Bourbon Whisky for whisky, Los ones book is scholarly and interesting, and records and describes all the 
neeles Company . 
F. Garela & ives .”' for cigars, F. Garcia & more important developments of the useful arts which character. 
‘ Bree, ices ize the period In a chronological table mention is made of prac- 
Choo ‘ o o ro rad } r ; 
i, <9 ah. Gavoring extracts, ( a.000 tically every great event during the century. An illustrated pro- 
National Uniform Cap Co.,"' for capa, I } spectus will be sent to any address on aplication, 
out Dominion.” for’ 6 svoring ‘extracts, ©. —— The following are brief extracts from the many reviews, and 
Sauer Company 8,001 give some idea of how the book has been received 
** Porluxe fo lotion for the complext 
t. Levy & if empany . 8,008 “Tur ENorween ” of London, says, “In this volume, which is nicely 
Robbin's Fat Consumer for a medicine, printed and well gutten up, the author has attempted a heavy 
F. Robbin 8,007 ask and has carried it out In a praiseworthy fashion. There fs 
Slusser's Gall Cure for a gall cure, A. A : hardly an invention or an improvement made during the cen- 
Slusser . ; 8,006 tury of which notice of some sort is not made.” 
The 20th Century Cigar,” for a clgar “Tae BROOKLYN BAGLE” save, “ Byery student who desires to be 
BOP BH BlelO...ccccscssssccscccesccseces 8,003 well informed on the subject of invention or to be familiar with 
the genius that bas made the nineteenth the crown of the cen- 
turies, will be sure to want acoess to this volume, Mr. 
PRINTS Byrn deals with bis subject in a masterly manner.” 
N IS. 

“ Ro loal.”’ for clear , » Pte ie - “THE RATLWAY AND ENGINERRING ReviEw ” says, “ The book Is well 
Roy al Seal, for cigars, W. E. Pfening...... 28h written and interesting, and presents in a creditable form the 
A - a i = Due MV 3 E} great scientific and engineering achievements of the century.” 

printed co of the specification and drawing of 

any patent rae & Seventind list, Ay nay patent tn S/YEW BOOK Wt ALESCmR “AMERICAN MACHINIST” says. “ It gives rational descriptions of the 

print issued since 1863, will be furnished from | Munn& Ca, Pustiewers winciples of the tcventions includ Many, we fancy, who 

this offiee for 10 cents In ordering please state | @6/ Brcannay, WN. have been unable to keep up with the bewildering progress 
the name and number of the patent desired and | : of acience in recent years as published by the periodica: press 
remit to Munn & Co., 361 Broadway, New York, | ¥!!! find here just the concise résumé of many recent discoveries that they need, 

Canadian patents may now be obtained by the in- | “THe RATLWAY. AGE” says, “This review of inventions which bave had their inception and yey td 
ventors for any of the inventions named in the fore within the nineteenth century is very timely and appears to be « complete review of the su 

going list, provided they are simple, at a cost of intended to be covered.” 

Boe yy Bgl. TA, , a4 "e — Every reader of the SCIENTIFIC AMERICAN should possess a copy of this unique and timely pubtication, 

361 Broadway, New York. Other foreign patents 


may 


also be obtained. 





MUNN & CO., Publishers, Scientific American Office, 361 B'way, New York, 
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‘CHARTER ENGINE 


16 


Scientific 


American, 





fTmonova HRINSPECTIONS) 


AND 








INSURANCE h 
AGAINST: LOSS '¢ 
oa s 
DAMAGE 
To 3 
property 
AND 
Loss-or-uire 
AND 
nuury 
TO-PERSONS | 
CAUSEDBY | | 


5 STEBOILER APLOSIONS | 


J Aun Parapesr W'D FRANKLIN: Vicr Dersinenr | 
BA ty ed P-E-ALLEN: Fe Aum: 2 ice Pesicer§ 


be aoe Laden Jress. 


The Da wn 
of the Century 


sees the automobile gradually displacing the horse, both 

for business and 
plu&sure purposes 
The 


Winton 
Motor 
Carriage 


ia, among automo 

. . biles what the 

thoroughbred is 

Price 81,200. among horses. ft 

has been awarded the “ biue ribbon ” by the best judges. 
Catalog covering the new IM models just out. 


THE WINTON MOTOR CARRIAGE co., Cleveland, Ohio 


AUTOMOBILE PATENTS 
EXPLOITATION COMPANY. 


UNDERTAKES r-The manatect tow efice and Mote 
‘ . The « 


samination of Automoti alemts 7 e list cmp! 








OOK ASS Ed 








‘ he development ve 
FURNISHES:—s alieis 








patenia, licenses and invent 
end their parts 
. New Veork. 


fer and toe nde 
PURCHABES: Al a 


clea, newton, gear, sutoaic biles 


37 w tities St. 


Winter 
Resorts 

Touring 
Parties 

Seashore 








Resorts Six Passenger Vehicle. Price $1,800. 


Our Stix Passenger Carriage is the most Powerful 
Machine ever piaced on the market in any country. It 


oes through mud, sand and snew. Climbs all the hilis 
t is @ comf.ct and pleasure to own one Powertul 
double eylinder enytne Heavy, strong construction 
Gasoline system Prospective buyers cond for Cata 
logue. Immediate delivery. No Agents. 


THE HAYNES-APPERSON CO.. KOKOMO. INDIANA 
S Asbesto- 

. Metallic 
en l 














laabe M 


SHEETING, GASKETS, TAPE and PISTON PACKINGS 


Will stand the Poe at er ssure for either steam % 
hydraulic work samples and price list 


(. W. TRAINEK we oO. ‘it ITA), 88 Pear! St.. Buston, U. 8. | 


Any Pace 
Sey sy. Any One 
! ror Any Purpose 


FU eL—Gasoline, Gea, Distillate 
Stationaries, Portables, Engines and 
Pumps, Hoisters 
tc?” State Ycar Power Needs 
CHARTER GAS ENGINE CO., Box 148, STERLING, iLL. 








TUBULAR 
DRIVING LAMP. 


te ® the only perfect one, 







tT will not biew or jar ou 
ves a clear, white mits 
is like an engine bead- 
mt. 
it icowe the light straight 
ead from to MP fe. 


IT burns hevenene. 
Send for book ( free). 













R. E, DIETZ CO., 6O Laight Street, New York. 
Mention this paper and get special discount. 
~ ESTABLISHED 1840, 


Carbide . Feed | 


OLT__ ACETYLENE 


1840 en mann 


GENERATORS 


are endorsed by the U.S. 
Government, by the 
State of Pennsylvania, 
and by all other disin- 
terested authorities 
They embody the 
latest and most approved 
principles of construc- 
tion, and are cuaranteed 
by the largest concern 
engaged in the business 
to be of perfect work- 


Made trom the best 


obanicas. 





material by expert me 


EASY OF OPERATION. 





SHIFT KEY. 


. PHYSICAL AND ScHOOL APPARATUS. . 


INDUCTION 
Col LS for experi- 


ments in X rays and 
other electrical work. 


tw Catalogue Free 







E. S. RITCHIE & SONS, Broontine, Mass 


P8u USE | GRINDSTONES § ? 


suppy you. 
ay aiways 






nnted and aus 
tinstock, Reme er, We make a 
ape halt y« of seleceuins st os Te an ope 
cial purposes. IT" Ask for catalogue 


The © LEVELAND STONE co. 
2d Floer, Wilshire, Cleveland, 0. 


CUYER’S PATENT 


- | DESULPHURIZING FURNACE. 


Latest, Cheapest and Best. 








Takes the place of Heap 
or Stall Roasting. 

Saves time and money. 

Write for particulars. 


er ae 
HENRY G0 VER, Casilia 5M, LIMA, PERO, S, A. 








| If you want the best “CHUCKS, buy Westcott's 





partir Tenis |= 


as au PRICE 
oto $60.00 


Hartford No. 2—Full Keyboard. 
Hartford No. 4—Single Keyboard. 
t? Catalogues on application 


The Hartferd Typewriter Co. 


472 Capitel Ave., Hartford, Conn. 


















ittle Giant Double Grip 
Drill bucks, Little Giant 
Drili ¢ oe ks 
Im provec 
) Oneida brit 
Chucks, Cut 
ting-off 
Chucks,Scroll 
Combination 
Lathe Chucks, Geared 
Combination Lathe Chucks, Plain Unive — Lathe 
Chucks, Independent Lathe Chucks. Made 





W enteott c hack io One ida, N. Y. U. S. A. 
ng French, Spanish or German. 
Finst Puiz ' at OOLaBLA® EXPOSITION, 1598 


5 $000000000000600000000000O08 | 
S$ STEEL CLAMPS.» fiona” 
case hard- 
ened. y 
round as 
well asa 
square piece 
may be rig- 


« 


000000005 ° 





ce, 1B. Ber F yer pair, $1.00; pie . 
er Catalogue Fri idly held. 


STARRETT &°-. Athol, ASS. 


cosvssocoosseonensesees | 


CETYLENE) 


DO YOU KNOW that the most light, teast trouble, 
greatest comfort can be secured by using good burners. 
fhe best burner is D. M. STEWARD'S WONDER. | 
Write, inclosing 2% cents, for sample. 

STATE LINE TALC co., een Tenn., U. 8. A. 





Te CTOR 
JURABLI 


0 IE honsntrnail 5 1901. 


ee 


In the Pay 
\ Envelope 


\\7hat’s where our education 


- 
4 
affects you. 

We teach mechanics the theory 
of .heir work; help weleplane’ poo- 
pie to change their we enable 
young people to support "the meelves 

while learning @ projession. 

250,000 students and graduates in Mechanieal, 
Electrical, Steam and Civil Engineering, Architecture, 
Telegraphy, Stenography, Book-keeping, ete. Write for 
circular and mention subject in which intere sted, 

INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Established 1891, Capital $1,500,000, 
Box 942 Secranten, Pa 


, ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 


Write for our Free Illustrated Book 
“CAN 1 BECOME AN ELEC- 
TRICAL ENGINEER ?”’ 
t bt trical Bngtneering, Elect y 





















rire FRE AL ENGINEER INST ETt TE, 
240.242 W. 28d St.. New York. 


Columbia Desk Calendar 
‘ae £904 Se 














A convenient memorandum pad with separate 
page for each day of the year. Inclosed by hand- 
some steel frame May be bung up or placed at any 
desired angle on the des 

The 1901 Edition has co 7 cover of new design 
and improved binding. Now ready 


Sent to any address on receipt of 5 two-cent stamps 


AMERICAN BICYCLE C@., 
COLUMBIA SALES DEPARTMENT, 
HARTFORD, CONN. 














COPYKIOWT Ve ne eTS CD 








FLAT SURFAL ES 


Accurareaparioy;." Datesiaés 


qn: CHBESLYS C6 Livi isn 
ROOF ‘YOUR OWN BUILDINGS 


at slight expense of time, labor or money with 

Warren’s Natural Asphalt Stone Surface Ready Roofing 
” Has " Surface is completed at 
r lap ed factory and requires no 
‘ painting Durable and 
comparatively fire proof 
nu rolle of 18 square feet 
made of genuine Trinidad 
asphalt Write for par 
ticulars to 


Warren Chemical & Mfg. Co., 85 Fulton St., New York. 


EVOLUTION OF THE AMERICAN LO- 
A valuable series 


ecomotive.—By Herbert T. Walker. 
by a member of the National Railway Museum (ommit- 
tee. The locomotive from 1825 to date is described and 
illustrated by careful drawings, great attention being 
given to historical accuracy. 2! rit STt os. & 
TIFIC AMERICAN SUPPLEMENTS 1112, 1113, 2114, 
Price 1) cents each. For sale by Munn & Co. and all 
ne wsdealers. 











‘PERFECT BRAND” 
Asphalt Ready Roofing. 


The most durable and 
strongest gravel surfac 
ed ready roofing on the 
market, requires no 
painting. and is cheap 
and tasting, Anyone 
can lay it over boards, 
tin or shingle 

Also a full line of our one. two and three ply Aspbalt 
and’ Coal Tar Rooting 
Write for prices and particulars to 


"ROOFING DEPARTMENT, 


THE CORK FLOOR AND TILE 
139 © ongress Street, - BOSTON, Goss. 


J E SS r2e, Bar’, saws ees st 


we JESSOP & SONS L2 ala Be A Cone: 














All varieties at lowest pre eS, Rest Ratiroad | 


Track and Wagon or ck Seales made, 
Also 100 aseful artic -o. ‘including Sates 
Sewing Machines, Bicycles, fouls, etc. Save 
Money. Us Freg. CHICAGO SCALE Co.. Chicage. UI 











“She walks the waters like a thing of life.” 
PROPERLY DESCRIBES 


A TRUSCOTT B@aT 


THEY ARE BEAUTIFUL, 
PERFECT MODELS 
THEY REQUIRE LITTLE 
MORE ATTENTION TO 
BE ALWAYS READY 
THAN A RhOWBvAT. 


FASTEST-— HANDSOMEST -— CHEAPEST -—- BEST 








Better Boats 
And Machinery 
Cannot Be Made 








Free illustrated booklet gives details. 
Truscott Boat Mfg. Co., St. Joseph, Mich. 














ORROW ‘OAS 


FITS ANY CYCLE. 40 O, 
ADDS PLEASURE AND SAFETY—ALL DEALERS SELL THEM. 


OnLy 35. ECLIPSE MANUFACTURING C°, 





BOx xX 





The New England Watch Co. 


ARTISTIC SPECIALTIES 


for the Season are shown 


| In Our Blue Book for Ladies’ / 
| 
| 





in Our Red Book for Men’s & 
Watches. 


Rither or both sent on application 
37 Maiden Lane, 149 State Street, 
New York, N. Y. Chicago, I. 
Spreckels Building, San Francisco, Cal 














‘* WOLVERINE” 
Gas and Gasoline Engines 


STATIONARY and MARINE. 


the only reversible 






The “Wolverine” is 


MarineGus Engine on the market. 





} It is the lightest engine for its 
} power. Requires no licensed en 
gineer. Absolutely safe. Mfd by 


WOLVERINE MOTOR WORKS, 
12 Huron Street, 


Grand Rapids, Mich. 


The cut represents our 64 H. P.. Four Cylinder, Non 
Vibrating, ony spark, Hori zontal Vehicle Engine 
This engine 





gine * tar * 

of steam iy for a vehicle power. 
orices. DIMENSIONS Length, 22 

Base to top of erank chambe in. Widtl 


moToR ‘HICLE POWER ¢ 
12 a Spring Garden Street, Pittadciphia. 


INVENTIONS PERFECTED. 
Accurate Mode! and Too! Work. 
PARSELL & WEED. 129-13! West ‘Bist St.. New York. 





ee poo “ sens] 








Write for Circular. 
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